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8 | applica to the body i in Abierlon, and 
| tracing its particular operation in i | ; 
theſe SRD: ts AY | 
F or the firſt purpoſe, + nd a - hawk ” 
tranſparent glaſs bell, that would allow. me 


_ © to diſtinguiſh accurately the circumſtances 


| . 


that took place within it; ; and when it was 
. inverted, and filled with water, I put into 
It, at different times, ſeveral cats, Pat ; 
_ rabbits, - and other ſmaller. animals, and | 
confined them there till they had the ap- 
Pearance of being dead. As ſoon as they TI 
were put under the bell, I attended to the 


7 changes that took place in the body 5 and : 


when they had loſt the external ſigns of 
life, 1 opened the Head, the breaſt, - _ 8 
. and examined — Aptornal DO: | 
Whit 1 Was | in ey hobo; F ; | 
the ors of three unfortunate perſons, ol 
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1 drowned, were ae 
me, at different times, with permiſſion to 
inſpect the internal parts: theſe 1 examined 
with great care and attention, and com- 


pared the a ppearances with what [ EN ſeen 
in the TOON e „„ — 


+3 wlll aides e I obſerved 
: ſome variations in the external morbid 
ſymptoms, and in the appearance of the 
internal parts; but the order and ſucceſſion 
of the ſymptoms, and the condition of the 
| organs immediately connected with life, 
agreed uniformly with oy followin Beet de. 
5 ſeription. 
When an Auimab f is immerſed is water, 
his pulſe becomes weak and frequent; ; he 
feels an anxiety about his breaſt, and ſtrug- 
gles to relieve it: in theſe ſtruggles he riſes | 
1 e the ſurface of the water, and throws 
e „ BY . cout — 
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out a quantity of air from his lungs. After 
this, his anxiety increaſes; 3 his pulſe becomes 


weaker; the ſtruggles are renewed with 
more violence; he riſes towards the ſurface 
ü again, throws out more air from his lungs, 


and makes ſeveral efforts to inſpire; and in 


ſome of theſe efforts a quantity of water 
commonly paſſes into his mouth. His {kin 


then becomes blue, particularly about the 
| face and lips; his pulſe gradually ceaſes ; 8 
the ſphincters are relaxed; he falls doun 


vVithout ſenſation, ogy without motion. 
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| 2e, The cavity of de lungs contains 2 
cane e quantity of frothy fluid; and 
the pulmonary arteries and veins are filled 
with black blood e their whole 
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extent. t. 


5 wag b The | WORM ne and ventricle of 
ths heart are ſtill contracting and dilating; 
the left ſinus venoſus and auricle move 
feebly; lt ale | wn | ene is e 1 8 


4, The es nat and e are 5 

filled with black blood, and the left ſinus 

venoſus and left auricle alſo; but the left - . : 
ventricle is only about half filled with the 

ame- coloured blood. | ; 


Se, „ The ER __ Cinaller branches of 
the arteries proceeding 8 from the left ven- | 
tricks, contain a A 0 this black N 
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55 n TA early 1 ſtate of medical knledge 
8 before anatomy Was much cultivated, 
it was generally ſuppoſed, by different 
writers, that the water produced theſe ef- 
fects on animals by ruſhing into all, the 
cavities of the body, and rupturing ſome 
of the organs immediately connected with 
life (a). But ſince the ſtructure of | the 

body has been more accurately examined, 
and the uſe and connexion of the different 
functions better underſtood, it appears evi- 
dent- that theſe changes are to be attt ibuted 
entirely to the effects which the water pro- 
duuces on the lungs either direct, by en- 
n into their cavity; or dauer. by 
. 5 eee 
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cover by which of theſe. means the water 
operates; and, after conſiderable labour and 
attention, they were greatly divided in their 
opinions: ſome contended for the former (a), 
and others for the latter (5). The conclu- . 
ſions, however, of both parties were gene- 
rally drawn either from caſual obſervation ” 
or from inſufficient and undigſted experi- 
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1 Hrs the water en into the ing gs in nj | 
\ drowning, we may naturally expect to find 
it there afterwards, when the body i 18 opened: z 


i but if the body be opened after the ob- 


5 ſtruction of reſpiration. from any other | 
cauſe, there is often a frothy fluid in the 
cavity of the lungs, reſembling a mixture ” 
of air and water, which 1 millead the 
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pl” 


[ the water employed i in experiments of this © 


Find, that, if it ſhould enter into the lungs 
in the proceſs of drowning, the peculiarity | 


of colour might ſerve to diſtinguiſh it from 
this frothy fluid: but if the coloured fluid 


ſhould enter into the lungs i in a ſmall quan- 


tity only, the colouring matter may be fo : 


much diluted by the pulmonary mucus, as 


to loſe in a great meaſure its diſtinguiſhing | 
2 character. On this account, it will be 


better to employ the deepeſt colours in 


5 theſe experiments, ſuch as very _ . 


Wenn l nue of blue vials + ny 188525 
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oy | filled my maſs bell. . 155 A 
al 2; dog in . As ſoon a8 his 
ſtruggles ceaſed, he was taken out, add 
examined. A ſmall quantity of Wo 
fluid was e in the lungs, an 
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The lame Srperiment was. 8 on 9 
056 dogs and the fluid found in the 
ch of them was coloured with 


lange of cac 
ink. It was alſo repeated on e cats, 


5 = Mah: highs fame Ro reſult 
1 bes e experiments | it appears, gi, 
| ſome of the ink paſſed into the lungs of 


theſe animals; and we may infer from its 


that a quantity of Water commonly paſſes 
into the lungs of animals that are drowned: 
but it may be {till ſuſpected, that this water 
enters into the lungs by its own gravity, 
after the ſtruggles of the animals have 1 
ceaſed; and therefore that the preſence of 

water in the lungs cannot have occaſioned. 
2 art pak Wien e 


This halo may Wo decided Is putting 
the bodies of animals into a ſtate ſimilar to 
that which ariſes from ſubmerſion; and, : 


[= 1 
after che kruggles have ceaſed, by Saigon 
them into a coloured fluid: for if the fluid 
enters into the lungs in this ſtate, it may 
be inferred, that the ink alſo entered into 
them by its own gravity, after the 18 8 | 
to inſpire ard, 


Err iA EN u. 


| 1 paſſed: a ligature round ches « of 4 
; dog. and ſtrangled him. Ay: ſoon! as he” 
ceaſed to move, I plunged the body into a 
quantity of ink, and confined it there for 
ſeveral minutes. On examining the 8 
afcerwards, 1 1 | found no ks in them, | „„ 


o 
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periment was repeated on two 8 
- other r dogs, and with the ſame alt. | 


* 1+ 2 1 . : 


Here we find, chat fig AK does not 
enter 1 into the ng; by its own eie, 6 
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A the 7 to inſpire. ceaſe. It nick 5 

therefore have entered into the lungs of the 

animals of the firſt e during the 
efforts to inſpire. VVV 


1 , 


7 5 ik 1 ink 88 into ihe NID: a f 


"Heſs animals during the efforts to inſpire, 
was it not ſufficient to produce the changes 


that took place in the 0 in neee | 
| of e den! . __ | GE is 


? p 


To. 


os: 3 this . „we mul 
aſcertain the quantity of water that paſſes 


into the lungs during ſubmerſion, and the 


changes that are produced on the body by 
the introduction of an equal quantity of a 
Amilar fluid. 


ide wk wich Pets indo" the 168g 


would remain there in a ſeparate ſtate, we 
might aſcertain the quantity that paſſed 
into them in theſe experiments, by preſſing 


» | | 11 


Fi 


: it out again at the trat hel büt this ink is 
ſo intimately combined with the mucus of 
the lungs by the agitation of the thorax, 
that we cannot collect it ima ſeparate ſtate. = 


«5 however, we employ ſach fluids i in theſe b 


experiments as have no diſpofition to unite 


with the pulmonary mucus, they will re- 
main in the lun gs in a ſeparate ſtate, not- 
withſtanding the agitation of the thorax, | 
and may be in a e . collected 
again. Ü ef . 
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1 filled a ail glaſs bell with 8 


: Liver, and immerſed a cat in it, in t the 


ſame manner as in the other experiments. 
When the body was taken out, 1 b 
” half an ounce of lender ©), in the 
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exvity of the . ofa fy —_ 


fluid (a) enen with a 0 Te. 
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„ more > cats were ard: in N 5 
8 ver, i in the fame manner ; and when they 
Were removed, we obtained from che lungs _— 


8 3 "RES " bs mutus. 


be firſt, / - three drachms, ſix 2 | 


| The ſecond, five Arlene. | an ounce: 2 


Four rabbits were bam in bbkkkittes | 
in the fame manner; and when they were 


: reared, we e obtained from the luags of 


Quichſuver. |  Frothy mucus. 
| The all,” two drachms, ſix drachms: "os 


- The ſecond, one drachm, half; an ounce: . 
And from the x two o laſt we et: no . 5 
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IH Hence it is evident, that the 5 whole 8 
c quantity of the fluid found in the lungs | 
of drowned animals i Is inconſiderable, and 
| that it is generally compoſed partly of the 
natural mucus of the lungs, and partly of: 
the fluid which paſſes into them ng the 
| efforts to inſpire. | 


ON z | 5 
„„ | 1 


5 en, 5 the quantity A 412 fluid. 
aq which enters into the lungs is ſo very "19k 
ſiderable, are we to ſuppoſe that jt alone 
produces the changes which take place in 
= ee | es hb 

1f = quickſlver So produced, theſe. 
Fn mar in the animals of the laſt ex deri 5 

ment, the ſame changes will be produced 
1 by introducing an. equal quantity of any tf , 


fluid into the lungs of A e animal, 
when it is not immerſed in water. : 
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It was own) in the laſt experiments, 

ö that the greateſt quantity of quickſilver 
Which paſſed into the lungs of the cats, 
was five drachms. Let us ſuppoſe a quan- 
tity equal to the whole of the mucus and 


quickſilver obtained from the lungs, paſſed 


into them from without: : if it occaſioned 
the death of the animal, we hall produce 
the ſame effect by introducing an equal 


quantity of water into the lungs of a fimilar | 


animal, Whilſt the darin is not other« 
| will  interupred, fiat. 


1 | 


tte W. 


. : 


” 88 a cat in an erect e and. 


Y de a ſmall opening in the trachea by 


; cutting out one of the cartilag ginous rings. 


Through this opening 1 introduced two 


ounces Re water into the lungs. The ani- 


nmec a ly a MEI of breath- 
V e 
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[IR 


* 6 8 I. 
ing, ad; a feeble pulſe: but theſe ſymp- 
toms were ſoon abated ; and it lived ſeveral | 
hours afterwards without much apparent 
inconvenience. At length I ſtrangled it, 
and found two ounces wo: a half of, water 
in 158 lungs. 1 9155 


11 ee b ounces of water th : 


50 tha lungs. of two other cats, in the fame 


manner. The difficulty of breathing, and 
alteration of pulſe, were ſomewhat greater 


than in the firſt experiment; but in a few 
3 hours theſe complaints were abated: the 
animals were then ſtrangled, and wg ounces _ 
of fluid were found in the _ . 

A then, as a quantity of. water 
be introduced into the lungs, greater than 


the whole quantity found in them in theſe 


exper iments, yet lit does b not produce in 1 


the body e _ 5 that 


take place in 
drownin g. . 
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4 19 7 
i t e FE IN, that allen water 
1 enters into the lungs of animals in | 
. is not the cauſe of the changes 
that take. Os in the body. 825 xj 


F. rom theſe experiments v we ; draw. the 
Chorus concluſions "7 


5 8 


0 1 A na 1 — of water er commonly 
pills into the n in Ane, | ; 


, | 
Rs | The water enters into che lungs. & 3 5 


ring che efforts to inſpire, and, mixing witn 
the pulmonary mucus, occaſions the. roy | 


- WM nee mentioned by 4 authors... 


35 The le of Is fuil + in _ frogs 
is not ſufficient | to PORE. the changes 
that take 225 in | drowning. | - : 


And bite it it follows, Mat 4 water 15 
dies! all. the cha ger that tale Plate in | 
| drowning, indirectl y, by elcliding the atmo= 
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eric air from the OO oo 
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99 trace theſe changes to the excluſion > 


of air, we muſt i inquire into the particular 
effects of the air on the kings in reſpira- 


tion, and the connexion of theſe effects : | 
with the different functions of the bay: : ; 


. and when theſe are aſcertained, it will be - 
eaſy to determine what changes muſt take 


place in conſequence of the privation of - 
125 1 . Z 78 . 5 | 2 8 | \ 
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The feſt ad moſt brious effec: 0 2 


Maes in the lun gs. by reſ piration, 18 an 
| alteration in the volume of air they eon 91 
tain; and this muſt occaſion a proportional | 
change in the degree of their dil 


tation, 5 J 


; 5 «aid 1 in the form of dhe velſels - 
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To. 0 determine ohe . Efectrs 1 WP 

en «the Oe in eee, 85 

| To eie thas objec . in as: „ 

Section, we muſt firſt aſcertain the different 5 

quantities of air in expiration and in inſpi- 
i ration, and the proportional dilatation. of 
the langs i in each of theſe ſtates; and then 
0 endeayour to determine the effects of theſe : 
different degrees of dilatation on the pul- 

monary veſſels, and on the current of the 


blood circulating 8 through them, 
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rags Lomas w iters bare attepted. to mea- Ok 
fare the e of air taken AR Aa fingle - 
„„ als 8 3 e eee . 


— * f 


1 


| inf 9 8 ſome of then have FRY > | 


5 vered eſtimates of the propertibaaly dilata- 
tion of the lungs, both in inſpiration and 


in expiration (2). Theſe eſtimates were in 
a great meaſure adopted by a celebrated 


phyſiologiſt ; and he deduced many conſe- 


| quences from chem, to explain a variety of 


diſeaſes immediately connected with theſe 


mechanical changes (5) : but the means - 
employed to form theſe eſtimates; appear ; 
to have been inſufficient; and che confe- p 
5 quences deduced from them are contra- 
dicted by ſeveral common appearances of 


3 the . we. One” therefore” tba to 
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130 Halter, Element. Phyfiolog. | 
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| meaſure theſe quantities again, and to form 
our eſtimate from the reſult of the e I 


ments: 3 pe i 
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And. FY to Wat a Ain of air 
taken into to Wow: after 4 complete ex- 


piration. 
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dead body are in a ſtate of complete ex- 


5 piration: if, therefore, we can meaſure the 
| : quantity of air in the lungs of dead bodies, 
. we ſhall determine the medium quantity in 
80 ſtate of complete expiration. Now, it is : ol 
| a generally known, that the lungs, in a ſound N 
ſtate, are always contiguous to the con- e 
taining parts of the thorax; and that all 
the containing parts of the thorax, except 5 
the diaphragm, are fixed after death: if, 
then, we Rn the diaphragr of a dead body, | 
"280; ©, 4 855 RO and 


Jo 


As every animal makes a full expiration .. 


immediately before death, the lungs in a 


— 
—— 


parts into the cavity of the thorax, the 
- atmoſpheric air will. paſs in by its own 


meaſure of the volume of air expelled from 
them. : If we now fill up this p 
5 cavity with water, it will give the quantity ; 0 
of air e was in the eue or: . 5 j 
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and make an openin g De” this external. | 


. gravity, and, preſſing upon the external 


ſarface of the lun gs, will force them to 


collapſe, and expel the air they contain 
and that part of the cavity of the thorax 
which they before occupied, will be the = 


rt of the 
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5 t a dead & body of ley law . 


7 — and applied a cloſe compreſs upon 


the ſuperior part of the abdomen, to fix. 
the diaphragm i in its ſituation: then 1 made 
r finall Hy LW the "OP of 5 thor = 


t 25 ” 
'he lungs. immediately ee 5 


part. "IO. F 


7 and conſequently the air which they con- 


5 tained Was expelled. Water was next in- 
troduced at theſe openings, till the cavity 
Was filled; and the contents of the water 

3 5 were 20 eaie in inches. 2 8 5 5 : 
| The . of ai e contained Sos 

fore 272 cubic. inches of air in a a ſtate of _ 
wan axon on. 4 | 
- a rhe ns mm Was e ee on 

two other bodies, nearly y in the ſame cir- 


cumſtances; and the lungs « of the firſt, in 


| . ſtate of complete expiration, contained 


| 250 cubic. inches. of air, and the lungs of 
| the, ee 262 cubie inches. "I d 8 


The fabjed os of £ bet experiments TRY 
from hanging; and x, was not aware that 


there could. be 7 ieee, to the experi= | 


I): . ment 


. 


ment on POT account: 8 56 \fterwirds EE 

occurred to me, that their lungs were not 
in a ſtate of expiration ; becauſe perſons 
under the influence of fear often make a 

deep inſpiration, before the cord is paſſede 


round the trachea; and the preſſure of the 

cord becomes immediately ſo tight, that 0 

55 oy are not able to e 1 air ad e 

On hin: account 1 repeated the e. 

ment on ſeveral adult ſubjects, who died a ; 
natural death. In ſome of them the lungs „ 1 

. adhered to the fides of the thorax, and did : 

not collapſe completely, when the openin gs 

were made; but in four of them the lungs - 

appeared to collapſe rn „ a we bad 

the following reſults +. no on 


v.d:h 


| | 5 
| The x Tungs of the firſt contained 120 cubic inches, 


— the ſecond 1 1 a 185 
———— the third e V 
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adopt the medium quantity of theſe latter x 
| experiments, and ſay that the lungs of the 
| human ſubject contain 109 cubic Oy we 


Tt 1 
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- Theſe ernste are ſafficient toſhow, 


he the lungs contain a conſiderable qua 


tity of air, even after complete cx N 5 
but this quantity muſt vary in 
f ſubjects in proportion to the capacity of 5 5 
the, thorax ; ; It is therefore extremely diff 
cult to eſtabliſh FE medium. However, to 


purſue this inquiry, we ſhall for the preſent 


air after pr Ns ed es 
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This may bs done 1 preveicty g gb a 

veſſel which has only two tubular openings, 

one to be applied to the mouth,” whilſt the 
"other"! 18 immerſed i in water. If we inſpire | 
. % 5 


* 
. . * b 1 7 r 2 : — > = 
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in volume to the e of « air 
from it. 15 


g 7 


0 this e we con the ma- 


IR ABC DE. The veſſel D contains - 


ſeveral hundred: cubic! inches of air. T his 
veſſel (which for the ſake of diſtinction 1 
Call pneumatic) ſuſpended in the balance 
A B, and brought to an equilibrium wich 


the ſcale C; and the tube abc being im- 


merſed in water in the veſſel G; if a per- 
ſon inſpires from the tube E, a volume of 
water will enter the pneumatic: veſſel through. 


the tube 4 bc, equal to the volume of air 7 
inſpired from it by the tube E. The ſcale 


C will determine the weight of the water 
in the pneumatie veſſel ; and; this, by cal- 
cCulation, will give the number of cubic 
Ly inches of water aneh enterpd the Pack ine 
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from the veſſel, nodes: theſe circymſtance - 
A quantity. of water will enter. it, equal 


. 


2 


2 4 4 v — 
8 
” . 4 
- 7 . N . 88 
0 
x 
1 
* 
EGS - i 
* 4 # 
% 7 : 4 
: j 
Fd e 4 
* fo * ef i ; 
4 755 Fg . 
* A 3 I j 
2 ; 4 5 f i 
8 4 5 . } 5 | 
» 7 1 1 
1 8 f 
* = - 
* * 


— —̃— 


* 


— —ns oem o 


cub inches of water vin g 


17 Ju 
; 5 
6 x * 11 N 


1 757 * 3 1 8 & 8 - 7 oe : 
5 - - N \ ” 4 * IS IK a RA I Se 
7 3 p - x . 


; L { 
* ; 4 


In the firſt he took i in . cubic inches of airy) 
| ne perſon, of nearly the 
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- avoid this ſource of error, as much as poſe. 


veſſel thirty tunes ſucceſſively, in the ma 9 
ner Juſt deſcribed ; and the average quantity, 5 5 
of air * 


© Grin Pt attention. of the mind 
in 1 new ſituation of breathing. To _ 


fible, we determined that the fame perſon 


ſhould inſpire regularly from the pneumatic „ : £5 
veſſel for a minute or two, and expiee: | 


alternately into the atmoſphere, numerating 


all the inſpirations; and that we ſould 5 ä 
ten meaſure the water which paſſed into 
te veſſel during that time, and calculate : 
| the! Pg en for cach: inſpiration.) 1 
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experiment inſpired from the p ne 


taken in at a oP inſpiration,” by 


firſt perſon, was 24 2 cubic inches; 2 
3952 3y the ſecond, TE: of eee 05 68 | 


N {- 31 1 


1 t os then, that the quantity 10 air 
: taken into the lungs at a ſingle inſpiration Y 
= is very. inconſiderable, when compared with 
_ what they contain after a complete expira- - 
tion. This ex ctraordinary difference was . 
7 remarked. with ſurpriſe: by ſeveral judicious 
| friends ; ; and they expreſſed their fears that 
: 1 might have been deceived. In conſe- . 
1 : quence of this, we repeated the ſecond ex<= 
pe riment again, with All more. attention, | 
and on a greater variety of ſubjects; and 1 
in all of them the average quantity of each 2 
inſpiration was nearly. the lame. as in the | 


a 


| preceding : but in the third experiment „ 
anxiety was felt in the breaſt, before tge 


l ks?” ths 2" 


limited number of inſpirations was finiſhed; 
and when the mouth was withdrawn from f 


| the tube, We obſerved: that it was eee 5 
to make a deep inſpiration. Theſe two 


. 


| cumſtances ſeemed to ſhow, that the quan- : 
5 tity of 4 air taken into > the Leh from the | 
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machine es” not e been ſufficient . the 
| : pps of reſpiration. of -and this deficiency. 


In all th 
the effort made by the organs of reſpiration: 
: 95 85 the een quantity of air is taken 
atmoſphere ; 3 and we conſidered | 
the Tre of this effort as the meaſure of an 

ordinary inſpiration (a), and endeavoured to 
copy it exactly when we inſpired from the 


machine : but we find that this i is not ſuf- | 


Corman - TOO the water muſt riſe into 


(a) e knows, chat er is a conſid ra 
| difference! in the quantity of air taken i into the lung 
: at an ordinary, and at a full inſpiration: : if a perſon 

expires carefully, and then makes a full inſpiration, 
he will frequently take into his lungs upwards of 
; 200 cubic inches of air at a ſingle effort. 5 


5 . n „ : 
. - bs 1 # 


uſt be attributed to ſome Par- 


Ws experiments we attended to 


* 


a4 


_ 


effort to where from: the machine be 
5 greater than the ofditiaty effort i in the atmo- 
1 ſphere. . And this. has be 15 the ſource of 
__ 3s miſtake, | on 


1 


* Sg £4. T8... * x 5 
4 i | 127 = 3 ol) ROSS WE EE ER at 
* . 2 © * 2 x 4 bo. ; 


7 © inee, a, the fore; in MY utctiolp ere 


i is not the meaſure of A natural inſpiration , + 


from the machine, 0 muſt have ame 
to the ſenſation in the lungs. 


| Sire from the pneumatic veſſel ſeveral times 
ſucceſſively, | as in the laſt experiment, and 

tanke in as much air at each time as to leave 
n uncaſines i in the lan; gs during the inſpi- 
rations, nor any Want of a greater quantity ' 


when the mouth is removed, we may con- 
Etude that the lungs have received: 25 1 nuch 


alf at each inspiration as is FR red 
purpoſes of reſpiration. 1 I 
7 D 4 2 


ary / that | | 


TE; we in- e 


5 


3 
[= 


E ns þ „„ 5 * $ 3 * 
25 > 8 8 . 1 FN = N ot 3 3 73 <5 
I % * £ 2 v * 8 3 » hs ey " — 
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Ho 1 inn: 
| from the pneumatic veſſel thirty, times ſuc- 
aan and took 3 d much air at each 


; to require. The average quantity. of air 
: taken into the lungs at a  fingle inſpiration 


i the firſt, Was 12 . Aa 3 
T7 By che ſecond | 


= . By the third , 


2 
S * 1 x 
5 L 


tu 24S 


'3 


+ * SR £ x" * 2 


Hence it appears, that the quantity o 


than c could be expected from the eee 

experiments: but this alſo varies a little in 
different perſons; and it is equally difficult 
to eſtabliſh a medium for inſpiration, as 

expiration. We ſhall however take 
wm dium quantity here at 12 cubic 


* I 


5 
A 


—— 
\ 
* 
* 


1 F ** 
Z n 4 3 - 5 
7 8 2 5 7 Che J 1 9 N <> þ "IE * 
1 1 5 1 65 2 2 WIEN J RT : 
£ 4 ver 1 - n COILS : wy, 7 r by 5 5 
N A 4 4 , 8 = S : + 2 . 5 5 2 
4 9 > 4 2 5 8 > 5 


ß K ˙ L 
— IP 


Fr 
3 | 
f 
# : : 
y * 
5 * 
; : * 
% i ö 
\ 
* o 
, : ys ; 
n : : + | 
"4 x by 34 Fr ? 
5 2 G 5 ; 
BY j 2 / t# 
: 6 $ e N ** 
5 — * 2 : 
231 FFF 
. s 3 ee (ET FS 


. - | air required for a ſingle inſpiration, i 18 greater 8 


2 
4 


. 


4 1 


| But che air which paſſes Grows, the WT 
- matie veſſel into the lungs, goes from a cool 


doo a wan Ver temp erature; it muſt therefore 
eg a degree of expanſion as ſoon as it 


Bets into 5 e 35 and Wa occupy 
: eater ſpace than before. This degree of 1 0 
0 88 may be ee by incloſing a 
given quantity of atmoſpheric air in a glaſs 
receiver, diſpoſed in ſuch a manner as to 
1 indicate the alteration ? of tem perature,. and 
the, ee ee at the: fame 


r £ DES SES I 
7 $4 F 


4 "26 3h: 2 5 F 8 1 98 
* . 4 8 8 e ; N 
N J˖;Äö˙ð2é X ? 5 v5 7 
: ; by 
o ' 17 4 ** - 
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ks 


3 * 


Kr iA 4 1. 


. 1 1 provides: a cylindrical i receiver, 
EY with a thermometer ſuſpended in the mid- 


dle; I meaſured the quantity of water the 


receiver contained, and divided the whole 


Were diſti guiſned by correſponding mark 
on x the outſide : then I inverted it in water, 


capacity into ſeveral hundred parts, which 


BM. 1 e, 


a into it an FR d 


2 heric air at 69 of Fahrenheit, and 
5 e e ir wi val) by means of 
Warm water, until the thermometer in the 
| inſide was raiſed to 98 t tl the volume of the 

5 whole was then increaſed th. In ſeveral 


ſucceſſive repetitions the . ex- | 


| 1 98 Was et 85 the fame.” hn Eph 


g « . — 2 1. 2 r 
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16; 8 we alle 12 e inches f ek a 
ſingle inſpiration, they will be increaſed olg 
cubic inches when they get into the lungs ; 3 


EL therefore the volume of air before | in the 
lungs receives an addition of 14 cubic 


inches by an ordinary inſpiration. But the 
| volume of air in the lungs, before an inſpi- 
ration, was 109 cubic inches; hence it will | 


be increaſed to 123 cubic inches; and the 


ed parts of 


diſtention of the lungs muſt be/ changed in 5 5 ü 


the fame proportion: therefore the dilata- 


Wow, 2F5 þ 3%. * 
8 1 
i . 


44a 


| : tion of the lungs after nee, is to their 
; e after een, as 10 og to 1 2 '3 ny 


| 
| 15 5 
K * — 


| We . inquire. into. the effucts of 6 thats 
i different degrees of dilatation on the pul-. 


monary. veſſels, and. on the current of the 
i N ne een, . 


3 


Haller Ae 8 9 Ys ply veſſels « 1 5 
N a very much changed in the different 55 
ſtates of reſpiration; that they a are conſide- 
rably lengthened by inf piration, . their 
angles and diameters ſo diſpoſed, as beſt to 
favour the circulation of the blood ; but 


; . that they are 


3 „ SS : : : A SES : 8 
ES OE Eon os Ee 8 4 bl FE th da er NE Bag Se hon 
oc . 
; y - * 42 * * * o 


: 0 That i is, as e is to 407323 a Jiffer- 5 
: ence being only 519633 which i is not even two tentha e 
: of an inch, | V : Ol e 


reatly ſhortened: by expira= 
tion, and their angles and diameters Is... 
| much e as to e a. e | 
e n 25 | obſtruc- 


1 


i”) 


4 


; Abb to the paſſage of the be 
e Ns e ans ante 


4 In PR ON 6 he, pulmo qui 
| = nunquam pleuram deſerit, per — 

« paſſus quibus pectus dilatatur, et ipſe i in 
_— utroque diametro latior nunc fit, et in 
; ſpatium majus, {ed ſai ſimile augetur, 


e 1d augmentum varie eſtimatum eft; 3 quin- 


0 « typlo per inſpirationem, pulmonem am- 
: mm pliorem fieri clariſſ. Sauvage 1 5 oe 
4. et FIRE 8080 0 . 


« „ vala ergo a ie omnis generis cum 


40 adtenſis bronchiis neceſſario extenduntur, 
et flexiones alternæ i in quas e ea vaſa in "Mp 


. ipſa retracta, in ſtatu pulmonis minimo 


; « ſe reciperant, c nunc in rectitudinem 
. exporriguntur :- : 


66 tacky diſcedunt, et tapguli inter diviſiones 
* * vaſorum | 


Porro quæ ſibi i in- | 
"v5 66 cumbebant proxima, ea a mutuo con- : 


# 


\ 
: 1 
IF 


„ t 30 J 
of pi majores fiunt, dune ad) vi- 


te cinis vaſis interponuntur.— 


. jnſpiratione ſumma facilitas naſcitur ſan- 
s onint de corde dextro exeunti.—In _ 
16 expiratione vero pulmo undique urgetur, 
* et in multo minorem molem compri- 
4 mitur: : vaſa ergo fan guinea breviora 
4 quidem fiunt cum retractis bronchiis, 
9. % eademq; anguſtiora nunc ſunt, ſiqui- 75 
5 ee dem pectus ſecundum tres ſuas dimen- 


« Hones arCtatur.——San guis ergo quidem 


Ain pulmones undique comprimitur; et 
if: * yenoſus æqua vi preſſus, partim verſus 
"© r arterioſum quidem reprimitur, eumque 


 ** moratur aliquantum, partim verſus cor 
28 ſiniſtrum promovetur, — 

te pitatione quam ponimus ſtabilem nes 
ce eſſe, pulmonis pro ſanguine immeabilitas 


s oritur, quam neque abſque palpitatione, 


0 « et vitioſo conatu, demum omnino ullis 


# 


5 60 ſuis viribus cor vincere queat. 


e e Ib. VIII. Sec. YT 


—Hinc in 0 


& 
—  — — 


But it ap! ol rs, a theſe experiments, 
that the difference in the two ſtates of ter 
ſpiration is much leſs than Haller has repre _ 

| ſented; the changes produced on the pul- f 
monary veſſels muſt conſequently be ſa | 
likewiſe : the inferences he has drawn re. 

ſpecting the circulation of the e aryx 


blood are: therefore err oneous, 


"6" we ſuppoſe as lungs ditate FE 8 
ordinary quantity of air in expiration) ( 09, 


_ cubic inches), and then ſuppoſe 14 cubie 


inches more ub be added; the dilatation of 


the lungs will be increaſed ; but the increaſe 
will be uniform, and only in the proportion 
of 123 to 109; the pulmonary veſſels will E 
” be alſo extended uniformly in all direc= : 
dons (e), and their extenſion will be in the 


ow To e with Haller, = the 8 of 

- theſe veſſels are changed, although the form of- the | 
Jungs continues the ſame, is contrary to one of the : 
fundamental principles of geometry. 


7 


1 * 1 


fame. ratio: 7 | fince then chere is no other 
5 change produced on the pulmonary veſſels , 

by reſpiration, but a difference in the de- 
gree of extenſion, and fince this i is fo ſmall, 
| the alteration 1 in the ſum of their diameters N 

muſt be equally ſo; and if the blood cir- 


culates through 8 9 in one ſtate, it muſt. 


alſo in the other: and hence it follows, 
that the blood circulates through the pul- 1 


monary veſſels 1 in all i . of natural 


reſpiration.” 3 


* 


Bout, pornithſiancing this 5 it 


may be ſtill ſuſpected that the pulmonary 


blood does not circulate with proper. free = 


| dom! in all the different ſtates of reſpi pira- | 
tion ; ; chat, in che ſtate of expiration, the | 


current may be ſo much 3 as to 
| occaſion an accumulation i in 7 the veſſels of 


n 


the right fide of the heart, ſufficient to bring 
. an interrqption or Luſpenfion of ſome 9 


4 7 : . - ; the 
5 ; #- ; f a N OY 
5 . 4 * 8 
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the If it 160 ſo, the fame 5 
| effects will be ee by introducing a 
: quantity of any fluid into the cavity of the 
thorax, to force the lung E to collapſe, and 
5 expel ſo much air as will reduce their 
volume much below the degree of ordinary 
expiration. This experiment is 3 R 
mamlade in the human body by diſeaſe: 8 
„ quantity of watery fluid gets into the cavity | 
of the thorax between the containing Parts ik. 
and the lungs, occupying a very conſi- 
derable ſpace, and reducing their 5 
much below the dilatation of ordinary ex- 
piration; and ſtill there is no ſuſpenſion dr.” 
any of the other functions. Many exam 7 : 
CS ples of this diſeaſe have been recorded by 
„ different writers, where the fluid was taken . 
away ſeveral times from the cavity of the” 
| thorax, during the life of the patient: and 
there is one in the Memoirs of the Academy 
of 2 cal where the Author expreſſes | 5 
15 e much 


4 


ad Spa that the blood oa circus - 
late through the lungs, while ſuch : a quan- 


vo _ Sud " was confined i in 2 the ECT. | 


. 


40 Abe! les ſymptdmes orinaires,” a ; 


the Author, | de les chirurgiens pronongoient, 


be que c'etoit un hydrothorax, & decident ” 


= ſar DOE”; by 


« Le malade ctoit donc alis dans ſon li = 
6. le corps penche en avant, et ſoutenu par : 5 

s Plußeuts afliſtans. Je lui fit Ia ponction 

6 avec un trois · quart ordinaire. Le poin- 
5 5 gon Etant tire, Veau ſortit par la canule a 

“ plein jet, et par des ſecouſſes qui repon- : 

1 doient aux mouvemens de la reſpiration. 
Il en ſortit pres de fix pintes* d'une fluide. 

C Bientdt apres, ſon pouls ſe ranimoit,— 

« 1 Bop? Jour ee | accumulation ſe faiſoit 
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(s). De France, i. e, 288 cubic inches, 


* id 


K 
0 
— 


FEES 


H 


8 encore; & j je t tirai par 10 meme aten 
« e Rane Wi „ 


I 
'S 'Y 


« Dans e ces cas, le poumon, ben nt 


ec < des parois de la poitrine, doit etre pelo- | 
* tonne vers le centre, & reduit à un fort ; 
3 00, petit volume, & ſes veſicles tros-retre-" 
« cies. C eſt. aſſez pour erpliquer la 5 


4 ee de by — 


cc «7 al 1 1 que toutes 5 fois qu on | 
40 A dandit 1a ſonde de Poitrine dans la ca- i 
cc pacité, on Tintroduiſoit à 2 la longueur de 
quatre ou cinq pouces, fans toucher ni 
16 rencontrer aucune partie intericure ; ; 6: 


« c ſt une choſe gn m étonnoit toujours! pu : 


eee Tom. II. p- REN + 


| 75 


1 1 5 u 3 a  fmihar experi. 
ment on ſeveral dogs, producin 8 an artifi- 
cial  bydrothorax by introducing. as much 


water e an oblique ape of the 
| intercoſtal 


* 


72 


intercoſtal muſcles i into the thorax, a as « nearly 
filled one third of the whole cavity, cloſing 
the orifice afterwards, In all of them 5 
brou ght on a confiderable difficulty of 


: breathing, but no other apparent incon- 
venience. 1 


* 3 =» * x Ft. 
44 . 14 7” 22 


"is theſe. exam ils og the volume a the 
wag gs muſt have been conſiderably reduced, TT 
and the greateſt quantity of air they were . 
capable of containing much leſs than the | 
ordinary quantity in an healthy expirations 
and ſtill the blood continued to circulate 
throu gh the pulmonary veſſels in ſufficient 
auantity to keep up the action of the left 0 
þ ventricle of the heart, and the other func- . 


3 


tions of the e „C 


1. ther efore, the bloo 


circulates dus gh 


the pulmonary veſſels with this freedom when 
the volume of the lungs i is ſo much dimi- 
niſhed, it t muſt rertinhy. circulate through 


5 | 1 
, 4 3 LO 7 727 | 
£72 „ * * 


1 


ü chem with on caſe in expiration when 
| the volume of the lungs is much greater: 
hence it follows, that the blood circulates 


| through the lungs in expiration with ſuffi- 


cient freedom to Chg up the health of the 


2 Th "Rae? 92 7 * ” 
7 ” 5 
A's . 25 * 
9 - ” 


From all theſe experiments we e draw the 


Following concluſions : e 


. The is gs contain 1 0 eudie ae 
of air after a complete expiration ;/ and this 
quantity receives an en, of 1 115 cubic 


. Tm? oy ee e 5 Hb DES; 


* x4 + 


_ 


2% The dilatation of. 1 hes = ex- 
piration. is to their dilatation after: ain. 
tion as be to 5 858 


” The hind en through. the 
3 veſſels in all the ae, LN 
natural reſpiration, 5 


40 85 wk 
37 
1 by i 
5 


1 25 


. 


1 
[ 
| 
[| 


; qualities of the air they contain. Wes pro- 


5 [ 4a 1 
4, The circulation 1 them after 


expiration is ſufficiently free to keep up the 
health of 8 the 7 


5 s 3 8 ; ; ID: 
x * 


And hence it ine that the See on 
of the lunge ir 15 not the Jinal my of "OO" ä 
tion. +l uy e | 


e oct produced in the longs by. 
reſpiration, Is A change in the chymical : 


ceed to inquire into the particular nat nature of 


N. 


this change, and its connexion a wic che 
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4% © ALLA 5 — 0 + the div. 
| on the Lungs in Reſpiration. 
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47] has 8 3 ſuſpected by e her | 
of the firſe character (e), that the mi 
which we breathe undergoes ſome chymi- : 


cal changes i in the lungs; ; and various cons 
jectures have been propoſed concerning 


rn 


them, by different Writers, at different 
times; but nothing - more could be ex | 
pected from the moſt penetrating mind, , 


until chymiſtry put on the form of a ſci- 


ence: from that period the clouds of hypo- 
theſis have been diſpelled, and the dawn. 5 
of South. \begins to e We ſhall not 
: enter | 


Ml 


(G) Ariſtotle, Sir Iſaac Newton, &. 


* N . < 


- 1 49 ] 


enter int6 a detail of cheſe different exriees 

| tures, nor of the progreſſive diſcovery of 

dhe facts connected with the ſubject; but 

rather endeavour to deſcribe the conſtituent 

: parts of atmoſpheric air; as far as they | 
are now known, and then inveſtigate the 

5 particular changes es W by N 
| tion. | : 


When abucfhete air is abel oa 


the ordinary chymical teſts, it is found to n 

be compoſed of phage air, dephlo- | 
giſticated air, and fixed air; If any given 
quantity of atmoſpheric air (ſuppoſe 100 
parts) be accurately analyſed in this man- 
ner, it is generally found to contain nearly 
two thirds of phlogiſticated air, one third 
of dephlogiſticated air, and a very ſmall 
quantity of fixed air: but the proportions 


of theſe airs are generally different in diffe- 


rent parts of the atmoſphere, and ſometimes 


8 1 * 1 


* _ 


0 1 50 = 
If 100 parts of analyſed atmoſpheric air 


* inſpired, and expired again into a re- 
ee, it is found to have undergone a 
14 - change in the proportion of its conſtituent 
parts: the quantity of dephlogiſticated air 
is diminiſhed, the quantity of fixed air in- 
creaſed, and the phlogiſticated air remains 


the ſame. : 


= -:: OK. ed chymiſt has 8 to 
x = aſcertain the changes (a) which theſe airs 

| undergo by a ſingle reſpiration (2: but the 

{| reſults of ſuch experiments are ſubject to 

| ſiome variations from the ſtate of the body, 

and from the duration of the reſpiration. 
Notwithſtanding theſe difficulties, I made 


- ſeveral experiments on myſelf, to aſcertain 5 


the particular degree of theſe changes; and : 
Although there was always a little difference | 


| * 
* R nk „ 4 


— 


8 Monſ. 1 ES rae EO 


1 One inſpiration and one „ 


* 21 


, in the Welte yet By frequent repetition 


3 ny became inconſiderable. 


Þ i, 1 tals 5 proportion of 


theſe airs in 12 cubic inches of atmoſpheric 
air; then I inſpired an equal volume of 
the ſame air, expiring it into a glaſs receiver, 
and analyſed the whole quantity. This was 
repeated ſeveral times, and the we 


e Was as follows : 5 


/ 


N . of air i; 
taken into the lungs 


The volume of air 


expelled from the 


5 To all theſe attempts 1 . to imitate 
the natural pirat 5 but the yolums of air ex- 


E2 


gene 


1 0 


at a ſingle pee lungs by thenextſuc- 
contained, | ceeding e 
15 contained (a), en 
Parte . : 
Phlogiſticateg air 80 Phlogiſticated air 80 
Dephlogiſticated air 18 Dephlogiſticated air 5 
Fixed air „ „ it 13 
EL £ | _—_ 5 | | $f - - ES 
1's FD 98 


„ 
It appears, then, that the 8e of 


dephlogiſticated air, and the increaſe of ; 
fixed air, in a ſingle reſpiration, 18 con- | 7 


ſiderable. 


"Ia us next inquire if this 1 of | 

. the one, and. increaſe of the other, be uni- 
- form and conſtant in the ſame volume of 
air ſeveral times reſpired: and, firſt, the 


diminution of the eee air. = i 


bY 


Tis may be done by 88 a quan- 


_ of air ſeveral times from a glaſs receiver 
inverted in water, and by mixing a (mall 


quantity of this air, after every expiration, 


with an equal quantity of nitrous air in the 
13 eudeometer o Fontana: the quantity of 
5 . a 


. 


pelled from the langs was never equal to the yolume 1 
of air taken in; ſometimes chere was 2 diminution 
of v5, and ſometimes 2, This diminution. was 
obſeryed long ago by Boyle and Muſſenbroek. . 


# 


4 


„„ | 
| dephlogiſticated air will thin be indicated 


” fie diminution of volume i in the eudeo- 


12 
% 
5 


TT paſſed 12 | cds inches of a 
air into a glaſs receiver inverted in water, 
and put a meaſure of it into the eudeo- 
meter, and it occupied 100 parts; then I nd 
added an equal meaſure of nitrous air, and 
the whole volume of 200 parts was 
_ diminiſhed to ——— — — 144 
Then I 4 the whole of the | 
volume from the receiver, and 5 L — 
expired it in the uſual time; þ 
and on trying an equal portion of 
it in the eudeometer, the 200 | 
parts were diminiſhed to — 1 58 
After the ſecond expiration ne os 
were diminiſhed to — — 1535 ** 
After the third, to 2 — + 8 
- Aﬀeer the fourth, to. — — 7 
8 Aber the fifth, to — 


8 breathing a given volume of air in the ſame 


55 + 84 2 
We might allo dotettinito? whether the : 
addition of fixed air be conſtant and uni- 


form in ſeveral ſucceſſive reſpirations, by 


manner from an inverted receiver, and ' | 
paſſing a ſmall quantity of it through lime- 
water after every expiration : but this Would 


require great labour and minute attention; 


5 e 8 1 e of . ie aft. 5 


2 


and fince we know the quantity of fixed air 
added by a ſingle expiration, it is __ to 
. determine whether there be any additions 
maSade to it afterward, by breathing the fame . 
1 ſeveral times, and, after the laſt expĩra- 
- tion, examining it with lime-watery _ 


comparing the whole quantity of fixed air 
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1 Wb incloſed. I2 cbt chi of air in 140 = 
15 PIER receiver, and breathed it through 
a glaſs tube ſix times in ſucceſſion: on be- 
; ing examined with lime- Water after the laſt 
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expiration. | 
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e it ce 15 parts of Saba.” 
air. The fame experiment Was repeated, 


: and 15 n of fixed air was 1 13 POWs 


The aan of dephlogiſticated d air, 


in the ſueceſſive reſpirations bear no pro- 
portion to the changes in the firſt. Since, 
- however, theſe. changes are conftant and 
u niform 1 they muſt be connected with ſome 
_ correſponding chan ges in the lungs equally 
conſtant and uniform; and there is no ſub- 
Nance in the lungs where we can expect to 
find ſuch correſponding changes, except the. 
55 blood a circulates through them. 3 
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arabic Joins ago in living ani- 


4 "i that the blood from a wound i in ne 
trunk of the Pry. vein was florid; 
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FD : the increaſe | of - fixed ; air 2 is therefore | 
i. conſtant and ſucceſſive in the ſame quantity 
of air frequently reſpired: but the changes + 
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florid colour by paſſing through the lungs ; 


and finding afterwards that, when the ani- 


3 3 before that abi blood d entering . 
Into the lungs. by the pulmonary artery is 
black, he concluded that it acquired this 


mal ceaſed to breathe, the blood from the 


wound in the pulmonary yein, was black, 
be attributed the florid colour to the action 
of the air in reſpiration (a). This opinion 


has been mentioned frequently ſince by dif- 5 
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5 Je * , N - Pr, HE > "2 ; ME - # OI kt 


\ To examine 5 ie fa vith he ate . 
| tention, I procured, ſeyeral large dogs, re- 
moved the ſternum, and expoſed the trunks E 
of the pulmonary. veins and arteries ſo as o 
allow me to diſtinguiſh accurately the colour: 


| ferent authors, and berg now to eee =” i | 
"ou bolimred, - od han — 


151 EE. 
ol the blood paſting ina them. | 
1 inflated the lungs with a pair of ee 
(after the deſcription of (a) Veſalius),. im- b 
tating the natural reſpiration, and kept the 
animal alive by this proceſs for a conſide rable 
length of time. In theſe experiments it 
was obſerved, that, during che inflation, the 
plood i in the trunks of the pulmonary artery 
was black, but i in the trunks of the pulmo- 5 
nary veins it was florid: and when the in 
flation Was intermitted for a minute, the 


0 blood i in the trunks of the pulmonary vein, 


became gradually þ black, like that in the | 
e 3535 5 %%% in 


8 05 of theſe ads I divided OY © 
maths of the humoral artery and vein; and 
during the | inflation the blood : from the 
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artery was wait; but, on intermittin g the 


inflation, it became gradually black, 19285 5 8 
5 the | blood from the vein, 


5 ted ang: the v lizard, whoſe: e conſiſt of 
= only : a tranſparent bladder, with blood veſ-| 
_ fs fo thin that the colour of the circu- 
| lating blood . be hs Watt | 
ee them. OL os 
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e 
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K infated tha! ki gs of theſe animals ſeve- 
Mt times, and emptied them again by gen- 


tile preſſure, imitating by this method the. 
. reſpiration of the more perfect animals; 5 
and in all the examples, when the atmo- . 
| ſpheric air paſſed into the lungs, the blood 
in the pulmonary veſſels became gradually 


fflorid; but when they were emptied, It | 
became gradually black: to this may be 


Fi added the + bail cireurnſtance f in blood- 


letting. 


£1 


N the dark-coloured blood : 
: _ after expoſure to the air. 


1 All 8 facts | dem L ny -the opi- 
nion of Lower, that the blood acquires a 
florid colour in paſſin g through the lungs; 
and that this colour is produced we the FO 

| teak action 1 due „ | 


I : 
5 4 


5 We next 8 PP . part al ths ” 
el air this change of colour is pro- 
duced, and what particular chymical _ : 
| ceſs takes © as at the time. | 1 


8 it ariſe 185 the Re Ws Dp Sined 3 
us ſeparated from the blood in paſſing 
through the lungs, or from the chymical 
action of the e or the e 1 8 
. air? 7 | 
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| ration of fixed air in its entire ſtate from 
5 o . the 


55 
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c 60 1 . 
, then florid blood Sale to = 


: vs of fixed air in a cloſe veſſel muſt 


become black k allo. 0 


2 


pr introduced e ounces 0 foria a blood,” 
py drawn, into a glaſs receiver eee 


- fixed air, and I confined it there a con- \ 
 fiderable time; but it did not "ny 


black, nor undergo any en fible. change. 
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I then received ſome florid blood from the  -:- 


carotid artery of a ſheep into a phial led 


1 


with fixed air; but ill the florid colour 1 | 


was not altered : therefore the chan; ge of 
. 5 colour in reſpiration does not ariſe from the. . 
a — of fixed air in Ol entire Kr . 
— e 


S 
— 


generally known, that black blood, freſh.” 


e can it ON as to the chymical 
| action of the phlogiſticated air; for it is 


drawn, expoſed to phlogiſticated Po 
, clues vel, a ay no change of colour. 


But 


5 
Z 
5 


ti 1 
But it his bees! fois aſſerted, that black 


| blood freſh drawn, and expoſed to deph as - 


0 8 Be becomes florid. 5 


To Mk as 1 of this aſſertion, 1 


1 incloſed : a quantity of dephlogiſticated air 
in a glaſs receiver inverted i in quickſilver, . 
5 and introduced into it four ounces of blood 
freſh drawn from the jugular vein of a 
| ſheep : the blood became inſtantly very flo= 
rid, and the quickfilver ſeemed to aſcend. A 
| little in the receiver. To aſcer 


minutes the quickſilver aſcended two or | 


three lines: It is evident; then, that de- 

- phlogiſticated air changes the colour gf 
black blood, and a ſmall portion of - the air. 

| diſappears in the proceſs: but ,as the changes 
in theſe experiments are ſimilar to thoſe in 1 
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tai this ur- e 5 

ter circuinſtance, I repeated the exper I 

' three or four times: the change of ola — 
was always very ſudden, and after ſeveral 1 5 
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phlogiſticated air produces the florid ar 5 
in LORD bg - 15 Wy A 


11 7 To ro fh myſelf ot FOR 1 inflated a Sf \ | 
„ lungs of ſeveral kittens with dephlogiſti- ro | i 
cated air, after the ſternum was removed ; 
and the blood in all the ae veins 


8 n, ee. very 4 lord. = 
1 1 it is at 4 Il | florid co- FE 
- lour acquired by the blood in Fefpiration | | 

i produced by dephlogiſticated air. But 

| it may be aſked, by what means the air 

1 . applied to the blood in reſpiration? 

| whether by means of the NOONE," or 

5 we the force of ee attraQtion PE 


165 
11 it were e in 75 the edn * 

2 muſt paſs directly to the right ſide of the 
heart, and change the colour of the blood 


5 "Hens 'E which does not er | 
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2 = io ſhewn by Dr, Priefiley, that | 
| atmoſpheric air will change the colour of 
blood through the coats of a bladder; but 


15 there are no direct proofs that it will pro- 
Aduce the ſame effect throu 5 the coats of | 
the veſſels; in a Ba en 


| 1e 5 | I diſſected 5 cellu- 


: : lar membrane from the ſmall veins in the 
neck of ſeveral rabbits, and confined the | 
blood i in- them by ligatures ; then I con- - 


- ducted a ſmall ſtream of de phlogiſticated 
air to the coats of the veſſels : in ſome of 
them the blood became a little florid ; but 


in others there was no diſtinct change, 5 
although the ſtream of air was as conducted N 


for two minutes. 
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In theſe inſtances, however, where it took 


* ne 


place, ſomething muſt have pervaded th 


” coats of the Wen 15 and this makes i - 
8 : 


—_ 


. Ware athens nth eget RI cs eg ee RIO WET ee) 2m 95. er IT et ey yr > 


— mY 


2 nals il 25 ye * * p 2 
g 1 5 F x N 
| ; WA os * . * : 4 * 
_ 5 8 
4 | = 4 = 8 5 
4.5 lh N 2 : z 
„ 2 + — 4 ; 3 : 5 
„ = 2 : . 
p 7 — 
” * 
1 x * : ! : 
I h 4 K . 
1 1 * 2 8 * * 
, F < * 
t 
4 & 
t; "tn h 
« 14 1 2 : 
1 8 » - 5 8 
4 E f 
NH ? \ 
. 7 — * 
, 0 - 
1 5 a 
1 » 
F : 8 K 1 
1 4 
* 2 
bY 5 4 
Y 1 4 ” 
. b 14 4 2 
b: f , | 
Fj % . 
\ ah ©! ; \ 
[ 3 : : 
% 4 
b * 8 8 bs 
i Tf b : 1 
- X 5 a 5 
o * 
U * — ry 
3 + 5 on 
1 . 
1 _ 
1 w- : , \ : 
E 1 hs : 
I 7 * 
1 - 
6 *, ” * ” 
; 
} ' 5 
1 — 4 
0 - - ? 
3 ; 0 
* 5 
i 2 5 
i c yo h 
” 
5 5 * 
i þ 0 
* 8 N 
F 4 * 
? : 5 
f > 
: 1 7 
? : » . 7 
4 
- 
* ; - 
* of 2 
* * ” 
; . 
7 
5 7 
y - 
{ 
i 1 
* © * 
h 3 
8 i 
ö * 
* = 
6 . 
4 
* 
- wo 
" 
: 
» ; 
* b 
x 
i 
f N o 
| 
7 4 2 
1 Ys - $ 
* 
X ; 
} as z 
1 A. = * 
* 7 [7 
3 1 
: 
” oy 
* % : 
i234 . 
1 : 7 
Fs 
> * 
N * 
i 2 7 / 1 
z 
i & f 
1 : £4 
| i 
# * 
[ * 
[ 1 - * 
' ; * 
J 1 
U 1 
} . 
Ly 
11 x 
£ I 
N Pl 
| 17 « 
1 
x 
| 2 


t 


% 1 


r 1 it is that 1 the pi 
is not yet known: Whether ſome principle | 
ſeparated from the blood be combi ned with, | 


the dephlogiſticated air, to form fixed air; 


or whether the de phlogiſticated air be de- 
oompoſed, and 4 part of it paſſes into the 


blood, While the other part f remains be- | 


hind in the form of fixed air ; ot, laftly, 


— whether the dephlogiſticated.: air enters inte i 
the blood in its entire ſtate, whit £ 1 e fixed } . 
2 air is 1 89 from the veſſels. 5 5 
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The greater ate & fads in ch 


TY es ba 
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© biohly bat that, when the dephlogts | 
ſticated air produces the chan ge of colour © 
in the blood, , ſomething pervades the coats 
| of the pulmonary veſſels 5 the 285 "a 
ö — attraction. , , 


| em to favour the firſt ſuppoſition; but: 


200 200 28 make it ee 3 and mots , 1 
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2 * 8 


than probability: cannot Be: expected, att 5 5 


the nature of theſe airs In 7 5 under. 85 
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PEE FRI icon future experimen ts 
may furniſh, this general fact will remain 
| unaltered ; vis, That the change of colour | 
which the blood undergoes. in paſſing 


— through tlie lungs, is occaſioned by the 


| chymical action of the dephlogiſticated aif 
of the atmoſphere; ard that, in 5 anon : 
of f this, fixed 3 air is s received; | Lees 
To pibcreg in the ay, 9 ndbayolly h 
to trace'the connexion of this change i in the - 
pulmonary blood d with the othier r dungs | 
0. the eel bop 6s he wn 2 


En is geber known, Hee when 4h al- 1 
mal breathes the fame air ſeveral times, his 


Pole v becomes flower, 6 fill at length it ceaſes, 
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and all the as functions are faſpended; 5 
: and it is alſo known, that- when reſpira- 
tion is obſtructed, ſymptoms very fimilar 
are produced. How are theſe fas con- 5 1 
| nected Login? EE. 


Ire 1 that, SPED 1 
| the fame air is. breathed ſeveral times, . 
. when it is retained in the lungs longer than 
„ mh there is a gradual diminution of os. i 
43 phlogiſticated air, and an increaſe of; fixed || {| 
air. Theſe ſymptoms then muſt ariſe from 
one of theſe circumſtances; either from the 
| noxious quality of the additional fixed nir, -- 
„ or from the want of the ſalutary quality of 
te abſent dephlogiſticated air: : but the - 
„„ . fixed air exerts no noxious py, 
3 in the lungs; becauſe it may be breathed 
| - - in a much greater quantity without any 
5 inconvenience when mixed with atmoſphe- 
„f rie air : 2h, muſt then be attributed to the 
Cn | gradual | 


Is _ 8 ſhown al 


Wben the dephlogiſticated air is thus 
diminiſhed, the ordinary change of colour 


which the blood undergoes in the lungs 


. Will be alſo diminiſhed, till at length it 
1 III paſs through the pulmonary veins with _ 
the fame black colour 2 as when i it en red 


inte dhe arteries.” 


1 N & 5 
„„ 


N 5 *; * Lois 
4 £ 4 * : 
* 
5 * «x 
, * ; * 22 1 
| Th 1 18 oy: 4 


= 8 a SHE of "ou animal. 
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f . 8 4. ran quantity 204 air : 
- into che lungs of a ſmall dog, whoſe ſternum + 
| had been removed, and confined it there 
5 0 a tight News round the trachea: the. . To 


P2 1 5 


thy 


; as Poor {Ret in a grest + Wale = 
1 lt in the examples of artificial 
inflation; and it may be ſeen ſtill better ina 
1 the toad and the lizard, where the lungs 

may be expoſed a long. time without de- . 


_ rr rr 


blood, continuing to circulate through the 


= lungs 1 in this ſtate, began immediately to 
put on a ſhade of brown in the trunks of 
the pulmonary veins; and in leſs than two 
minutes it became very black. e 


A. 


Wich the key view. 1 . a „ 


5 nd, and expoſed his lungs. on both ſides ; 
and while they were filled with air, I im 
"© merſed him in a ſmall glaſs. receiver. con- 
taining water. When he was firſt put into 
the water, the blood circulating through | 
his lungs was florid : when he had conti- 
nued in the water twenty minutes, the 
lungs ſtill filled with air, the blood in all 
the pulmonary veſſels became gradually 
"7 dark-coloured, till at length it was black. 

| This was repeated ſeveral times with the 

| fame animal, and once or twice alſo with 


: lizards; ; and in all the inſtances where bn 
retained. the air in oy hinges a long e 
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4 6 5 
: after era the pulmonary blood be. 
bs came e black. 8 


lr FEY ci a W the de- | | 
phlogiſticated air is gradually diminiſhed, 5 

0 the blood paſſing through the veſſels of the ts 

lungs does not undergo the changes of co- 3 


lour which take place in ordinary reſpira- 


tion; and that the ſymptoms which follow -., 
YT; obſtructed reſpiration muſt be attributed to 


this particular quality of the blood. But 1 


3 by what means it peer theſe Heel | 


"T next 15 If e 


N 


0 ie noxious We on ; the : nerves of the = 
45 lungs, which i is s communicated by them. to 


8 3 


1 the brain. 


* ; by | 


917 it operates 11 this manner, 5 ſame 5 
ba, 8 not be N by ob= 
N "INE 


4 
wes” 


mes will EI EPA one ww pe 
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5 fel „„ 
5 firuged reſpiration, when the nerves diſtri- DE 
. buted on the lungs are ſo divided that their 


communication wich the brain. is inter= ; 
7 IPD: | 


« b 2 8 ey : 
2 85 K * Mg NOOR n 5 4 7 


| | 'T 0 3 5 „ a gl dog, 15 . 
5 and divided the trunks of the par vagum 
and gteat intercoſtal nerves on each ſide of 
the neck about an inch below the larynx: | 
PS the {kin Was: then ſewed up, 2 nd. the animal 
> appeared to ſuffer no other eee 
than a laborious reſpiration. The next day 
I put him under a glaſs bell inverted, and 
When he had . 
continued there ſeveral r minutes, the reſpi- N 
ae difficult, and ſoon or M 5 
fell down without any fig | 


filled with atmoſpheric air. 


ration be ar 


18. of lite. 


Uggature round the trach 


. 


the reſpiration: ſoon afterward. he fel 
- down. without any Fg 1 lie. 


EE 


1 vided the nerves of another d dog i in tho 10 . 
manner; and the day following 1 paſſed : 
and obſtructed = 


el 
8 


. fr i 


1 appears, den that ths Black blood 
” produces the ſame ſymptoms. when the 
nerves of the lungs have no immediate 0 | 
communication with the brain; and hence, Fn 
in the caſes of obſtructed reſpiration, it can 
exert no ſuch noxious quality on 1 brain 


. by 855 mediation of the x nerves. 


- 


k the W887 this black blood paſſes | - 
— immediately into the ſinus venoſus and left 
auricle of the heart. What e does 1 


| it 8 ate 7 ” I 


The of | kalle a it can re 15 
min the heart, is in its contractions; and ” 
| theſe may be cafily obſerved by inflatin g the 


lungs, when the ſternum is removed, and 
the pericardium opened in ſuch a manner 


i that the motions of the auricles and ventri : 
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bn by 
1 BPR theſe experiments e all . 


e here mentioned; and in the 


proceſs of inflation 1 attended carefully to 


the changes in the colour of the blood, and 


in the correſponding contractions in the left 


. apricle and ventricle of the heart ; and i in 15 
6 : all the examples, T obſerved that when the 0 
blood which paſſed into the left auricle was 
florid, the auricle and ventricle contracted | 


SO" and the circulation e on as in 5 


% 


on a ha of brown, the coptrations were 
diminiſhed ; and when it was black, the 
contractions ceaſed, . although the aurjele 


Was diſtended with blood; and as. the. con- > 
tractions ceaſed, the functions of the body 77 


Woes ſuſpended ; but. as ſoon as the florid 5 5 


colour began to be reſtored, the auricle ; and 1 
Ventricle reſumed their contractions 1 and 5 
"they gradually recovered. their, natural Rate; i 1 


Wi 5 the ghar: eee returned. a 
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as theſe ele the contrations of the. 


left auricle and ventricle are immediately F 2 
. affected by the quality of the blood (a) paſs- 82 


ing into them; for when they ceaſe, the : 


0 N auricle i is filled with black blood: but not- 5 : 
withſtadiog: theſe fats, to > eh as have. 


|» particular 1 


(. This explanation has been objeẽted to by ſome., 
perſons, on very reſpectable authority. It has been 
ä ſald that the heart reſumes its contractions at the 5 
Bs firſt inflation; ; and, as the blood i in its cavity cannot 
be ſuppoſed to be changed ſo ſoon, the renewal of 
: the natural contractions muſt ariſe from ſome other 
| cauſe, But theſe two circumſtances are only afſer-| _ 
9 | tions, which have not yet been demonſtrated. Be- 
ſides, ſome contractile motion may be produced in 


; the heart by the agitation it ſuffers from WEL furt 5 


diſtention of the lungs, in the fame manner as feeble . 


| contractions are produced i in the hearts of amphi- 5 


bious animals out of the body by agitation, or gen- 


tle compreſſion; 3 but theſe motions are not ſo e 5 


as the natural contractions, and they 8 to be 
effefuuy e from them. 5 
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icul⸗ opinions Abet this” manner in 

ey . the blood acts upon the heart, it 

may not appear clear that theſe alterations 

in the contractions aroſe from the quality .. 
al the blood alone. This difficulty, how- 

ever, may be removed by attending to ſim lar 

| experiments in 'the am nphibious animals (2). 

17 Where 
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* Bows reſpefiable w writers Ta eb the | 


ag " | mpathy, to expreſs. or explain the connexion 
between the heart and lungs. When the lungs ere 
inflated, the heart moves, they ſay, by ſympathy ; 3: 
but, as they have not defined the ſenſe in which 158 6 
: : term is here employed, no one can judge of the 
1 propriety of their reaſoning, If by ſympathy they | 
mean here a ſeparate principle or quality that is 
— ſuppoſed to lie hid in the body, it is only a partieu- 5 0 
nur name for one of the occult qualities of the Peri- 5 
patetic ſchool, which cannot be proved to exiſt; 
and, as they convey no informa bios. to the mind, 
"yd have been long fi 


7 where the, 1 has 0 one Cs and | 
ventricle, where, the pulmonary artery is a 


If the term be 1 to 1 a ee 
cauſe, to aſſert that the motion of the lungs 3 in reſpi- 5 
ration keeps up the natural contractions of the heart 
5 mechanically, the aſſertion is not ſupported by facts: — 
for, if it were fo, the motion of the lungs. would : 

5 be alone ſufficient to keep up che contractions of che 


heart, and any kind of aërial fluid would. be then 5 
equally effectual in reſpiration; and whenever the 


motion of the lungs ceaſed for a while, the con- 7 
tractions of che heart would always ceaſe alſo: but . 


there are ſeveral kinds of aerial fluids which are not 
fo ſofficient for the purpoſes of reſpiration ; for when, Y 
animals breathe them ſeparately, the contraQtions of 


- the heart ceaſe, even while the reſpiration continue 


and when the amphibious animals are immerſed 
in water, the motion of the lungs ceaſes, yet. the 
natural contractions of the heart continue upwards _ 
of an hour afterward; Which could not happen, if. 8 
; the motion of the luags e theſe eee 


mechanically. Ti,” OE 


3 


Wares — 


———— 


, 


9 
* 


— . — OE a == — — 
” - iO om 6: — 2 - 0 LS * A (== _ - : "aa" 7 a =p = — — — 7 — — — 
5 — — — . B —ß———————— — | 
” 4 Þ Fas ] 
55 ; 4 


8 — — YTCSIES AE IEEnT Es. — = — — — 
— — — — — SITS — _ - 
— — — = E 0 - f 5 ee = 
— 6 3 G 2 7 2 ALI l : A A 
Ok g ö . & RN 1 > M4 rant % U * 5 — = Fa pon . 
2 TRIS 8 — re 2 9 — £ : k 
tt ee IS > ot. = ed ho AI 1 — = Sb ba, — — - — : — — — 
—— 2 — — — 5 = — —— 1 pare an 7 Dr N — — — Fly — 2 N 
—— —— — —— — —— — — —— — ee as 5 4 — 0 — Pe —_ , — — — — * — — 
— — ces wie on —— . he © — — —— 5 a 
D22—— ———— — 
7 | f bs * of 1 * * , = G 
* 2 by 5 40 3 8 : : 
* — — * M % 
: 
2 % $4 5 ; 
* 9 * : - — * 
N 8 2 — 
* - Y * 55 : 5 
Ls * wm oy 
7 * 3 


* 
re e 
— — ͥͤ ͤö !•ů —— 
* 
* 
* 8 
> 
> q 


1 56 % 


| Sat: branch from the aorta, and the eu. 
a monary vein proportionally. fmall empties | 
itſelf into the ſinus" venoſus | and auricle 


along with the vena cava aſcendens, which 


carries the principal part of the blood. 
lere the quantity of blood brought by the 
vena cava would be ſufficient to keep up 
5 the action of the heart, independent of the 
; 1 circulation, . if e ee, 


ir. wy were 
45 2 : | 
— 8 — — 


But probably che term is uſed here in its original 
and more confined ſignification; 3 . & tO expreſs the ; 
85 | co-exiſtence of effects, or the conſtaney with which. 5 
one change in the body follous or accompanies 
another, without any regard to the eig cauſe | ES. 
of either, or to the manner or Probability of their. 15 
connexion. In this ſenſe, as it expreſſes only che 5 
fact, no one can object to the uſe of it: but 1 can- 5 
not with propriety employ the word i in this i inquiry, . 
5 as my object i is to trace the manner of this pa iS 
1 nexion between che lungs and the heart, and to All, 


2» ion e ”7 ee their proper cauſes, . 


\ 


bu 


tas 


T:; 


5 | were Gi and the coats of the ſinus ” 
venoſus and auricle, as well as thoſe of the 
blood veſſels, are almoſt tranſparent: : the 
- longs alſo contain a quantity of air ſufficient 
- furniſh the neceſſary chymical changes 
to the pulmonary blood for a conſiderable 
time without any communication with the ; 
: atmoſphere ; ſo that the alterations which 8 
take place in the colour of the blood, and 
in the motions of the heart, in conſequence 
5 of obſtructed reſpiration, „are more gradual 
and diſtinct than in the animals with double 
hearts, in which all | the blood _ NO 5 
1h e IE ds Pon Is VV 


4 


8 1 8 1 with Bis '« belly Lee. 3 Bs 1 Dots: 
removed a part of the ſternum, and his 
| heart and lungs were expoſed 10 view. 0 
The lungs were then filled with air; the 


Blood 3 in e pulmonary veins was florid, = 
= and 
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. colour, and the contra 


= were diminiſhed to 30. In 15 minutes ö 
more the dark colour of ths blood was 


were 18. The animal now made ſe 
7 1 5 ſtruggles to relieve itſelf, and threw n 1 
air out of its lungs; ; but the pulmonary — ; 
| blood becoming Kill more dark coloured, 
the contractions of the heart were dimi- 5 
5 ſhed ſtill further, and in 40 minutes more : 
they ceaſed; although the ſinus venoſus : . 
and auricle, and the trunk of the vena cava, 155 
were filled with þlack blood. The animal | 
ME „ Was 
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1 


and the heart: contracted 44 times ks a 


minute. In this ſtate he Was immerſed in 


7 - a (mall. quantity of tranſparent water, Where 
5 the alterations in the colour of the bloo " "op 


and i in the contractions of the 1 
be accurately diſtin guiſned. 


remained in the water 15 minutes, ne 


blood in the lungs began to put on a dark 
s of the heart 


increaſed, and the contractions of the heart | 


1 


was now ered from the water, without | 


- of two minutes he opened his mouth, 


took a large quantity of freſh air into 


his lungs. Soon after, he emptied. tl 


almoſt entirely; and this was repeated: ſeve- 


ral times. During the proceſs, the blood 
in the pulmonary veins began to be florid, 
and the heart to renew its contractions; 
and in 1 5 minutes from the firſt infla- 
5 tion the contractions off the heart were 
35>. all the functions were recovered, and 


he walked about without any ee of 


| * uneaſineſs. 


This Spe cen Was . S 


1 5 times: on the ſame toad; and ſometimes, © 


| when he did not fill his langs, after being 
1 removed from the water, we injected ſome 
air into them with a blow-pipe, and . 
it gut. afterward, in "ants on | of "Oo 
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” . he 1 giren us; and by theſs 


its contraction. 


— 


means we renewed the contrad 
heart ſeveral times. But at length he wWas 
removed from the water, and ſuffered to — 
remain an hour before freſh; air was injected ” 
into his lungs. 
the blood in the pulmonary veins became 5 
| : florid; but the heart did 1 not e renew 


tions of the 


Soon after it was injected, : 
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8 Theſe circumſtances were repeated atec after . 
| ward i in the lizard; and in all the examples 


the contractions of the heart were dimi- 
niſhed in frequency, in proportion as the 


blood from the lungs became dark coloured 3 
and they were renewed, when it became 
florid, in the fame manner as in the PT . 
riment with the toad. 8 1 : Oe: 


» 2 — 1 
$ * 3 
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In all. chal” ee the quantity of = 


0 blood which e came to the heart was fully, 


tf. as ſufficient 
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motion of the heart? It muſt either exert 


1 71 

CO fficient to keep up its contractions; and 5 
ſtill they were gradually diminiſhed in pro- 
portion as the pulmonary 8 blood became 
darker; and when it was black, they ceaſed 

5 entirely. Theſe alterations, therefore, in ; 

” the heart's motion, muſt ariſe from the | 

_ we the 1 only.” e 8 


1 But it may be 1 Fi 1 1 means 8 c 
| | the quality of the blood can diminiſh the 


ſome 1 noxious power on the heart itſelf, or 
it muſt bean inſufficient ſtimulus to excite 
its contractions. | 


"If it ; exerted 3 a noxious power upon 5 | | 
heart itſelf, it muſt diminiſh or deſtroy the "> 
faculty of contraction (a); 3 and if it dimi- | "0 
niſhed or deſtroyed the faculty of contrac- 
| 8 *** tion, 


5 . 
* - q = 4 —— 


280 3 


© By ce faculty 555 9 in ks heart,” it 5 ; 
| mean that quality by which it is diſpoſed to propel 
| the blood through the circulating ſyſtem. | 


— 


* 1 * 
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— 4 


| 1 che 3 would 1 contract agein ! 


when thoſe means are applied which are 1 


on neceſſary to produce the contractions: but 
ts in all theſe experiments, where the * i | 2] 
; ceaſed to contract when the blood which 0 
| paſſed into it was black, as ſoon as n 8 


air had been received into the lui ng to 


8 change a part of this blood to a florid 


colour, the contractions of the heart were „„ 
renewed, and ſoon returned to their natural | 
Ats: EE ey e pr Wh” 


Bs EE En 


„„ 


e his: black blocs: exerts no 0 5 


noxious power upon the heart itſelf; and . 


we muſt conclude that, in all cheſe caſes of 
obſtructed reſpiration, the heart ceaſed 8 
contract, becauſe the blood which paſſed 5 
into it was an inſufficient” e (a). 7 | 
And ” 


— 


(00 This dd. may LOG, 45 fr» appear. | 
| fngular; as the Hans: black: Bac is A ſuffcient 
7 8 WE ſtimulus 
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| And hence it e T, hat the e 
| change which the blood 2 m the hinge 
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Nimulus f to ho clots” Wie and ventriele; becauſe | 
| it is expelled from them juſt before, when it enters 
into the lungs: and if it be a ſufficient ſtimulus to 
2 excite the contraions of the heart on the ge fide, 
” is nor on the left alſoꝰ the 
But i muſt be „ thax the. two e ot 
5 Rh e heart do not reſemble each other exaRtly ; an all 
their qualities: : there is a conſiderable difference 
7 between them, Both in reſpett to the quantity of muſcular. 
1 fibre, and the Facility ty of being excited to contraction; wy 
this alone is ſufficient to diſarm the objection- 
But, even if there were no ſuch difference, the - 
5 5 inſtance is not peculiar to the heart; there are ſeve- 
5 ral examples in the animal body, where muſcles of 
a ſimilar ſtructure are not excited to contraction by 


» 


I. xe) 
Son, 


ME, by 


| the fame or a ſimilar. power; ſome of the muſcles _ 


are thrown i into. contraction by the will; ſome, by 
particular conceptions of: the mind; and ſome, by 
chymical ſtimuli : yet none of theſe different powers 


wHll ood A pe contration of thoſe Peas. 


$23 oo 
Fd 


Os 


[1 
» $7437 
*7 


ru 


by ee, , gives it a nn quality, 
by which it 1s fitted to excite. the 20%. 4. auricle 


Y and ventricle fo contrattion.. 19 55 


5 \ 


d all theſe experiments we e draw the 


5 alben concluſions: : 
A 


. ? % "% 
— 3 - F 4 


1 10. A quantity ol dephlogiticared at is 

9 ſparnted from the. atmoſpheric air in the 
| lungs by reſpiration, and a ee of fi ed Þ 
5 is added to it. 55 1 


j The « dephlogitticte al air exerts a 
a hpi: action on the pulmonary blood; 3 
= in e of which it acquires a a florid 
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. 
to „ which 1 are not adapped by” nature. | 99 
tions of this kind, therefore, do not apply immedi- 


„ ately to our concluſions, but rather to the general 


law in animal bodies, which muſt be n . 
1 je as an e fact. 1 x 


bs, © . reſpi piration this forid | 
| Sigur 3 is ſeen diſtinckly as the blood paſſes 
into the left auricle; ; and the heart con- 
tracts chen with its natural force and fre- 5 „ 
1 5 
5 thts, When reſpiration. is obſtrudted, 
the florid colour is gradually diminiſhed, | 
and the contractions of the left auricle and - 
85 ventricle ſoon ceaſe. | | 3 1 * 


„ 
. 


 gthly, This 150 of e aiſes 43 
05 Pty a defect of. a e . in Le 
| the oe itſelf, | | 
Mw 9 it 9 ne 

Tua the chymical quality which the * 

. acquires in Paſing through the lungs, is. 
| neceſſary to keep up the ation of the beart, 


and, Feng the health of the body. 
8 y ' SECTION 
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| II has four 1 7 in a the F iſt & Seaton, 1: 2 
: that animals confined in water throw out 
call quantities of air, and then ee eee mr 

| to take ſome in from, the atmoſphere: By . 

4 theſe efforts 2 portion of the ſurrounding 
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| 75 9 4 the Nature a of the Di Dijk pro- „ 
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fluid paſſes into- their mouths, and often 
deſcends into- the lungs; but the quantity) 
is not ſufficient to produce the Gmptoms | 
which afterward appear; (ke the Experi- 
ments in the Second Section 5 in the ca- 
Lity of the lungs it mixes with the air. 
and increaſes the li latation of the air=cells ; WE 

. beer of which the * in A „ 


. 
* 


L 


middle ſtate of dilatation ; that is, between 

: expiration and inſpiration : and in this ſtate 

the blood circulates through the pulmonary = 

_ -. veſſels with ſufficient freedom to keep up | 

„ health of the ſyſtem; (fee the Conclu- 

ſions in the Third Section; 37 therefore the 55 
roduced by an obſtruc- 


: ſymptorns are not | 
tion 8 the circulation 5 10 5 che 9 0 


oe 3 ON 8 x & 5 * wht 
LEY - N GGCCCCGCCòà . : 


h FO of the Ae, 1 
air and water are confined in the lungs; 
logiſt cated a air which it con- 
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15 quently the bleod paſſing 8a the pul- 1 
monary veſſels receives leſs and leſs of Its  - 
ir, and the contractions of the - 
” heart become proportionally lower, until 
1 they ceaſe entirely (ſee the Experiments 

and Concluſions of the Fourth Section), 
1 , . e the pe of contraction Kill | 
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It appears, TRE that at ceffation of che 1 


1 motion may be fully accounted for 
from the action of the (EN TG: the N 
entrance of the air into the kane, 


— 


IP us, get inguire, if. the "OY peri- Lo” 
1 ſymptoms (fee the F irſt Section) can 
be traced to the obſtruction of reſpiration, 


1 and to the ee ceſſation of the hears || 


a8 s thei Proper . 9255 W 
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1 gel. as he 1 75 the bu od ; 
| paſſin g through. the lungs is darker, 


. contractions of the left auricle and yentriele, 


and the correſponding Pu Wations of the Arte- 


ee became weaker, and the cu rrent of a 
Mow flower ; and whilſt the. blood. moves 
ſowly in the larger trynks, it begins to. 
[ng in the ſmaller branches of che 
arteries and veins, whete. the. reſiſtance to | 
its Ae is gona. At e when the | 05 
ann 
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: traction, they receive th; into their cavi *. 


FE g e is no lon er . to xs 7 : 
cite the ſinus venoſus and auricle to con- 


and remain at ret. As ſoon as they ceaſe 


to contract, and propel the blood to the | 
head, all the intellectual operations ceaſe 1 


e and voluntary motion are ſu uſpended, 
and the external Signs of bi fe di appear ; and 


the black blood remaining at reſt in the 5 


arteries, and W in the ſmaller 
| branches 0 


(a) Whatever may be the efficient cauſe of the 


| intellectual operations, ſenſation, &c. the circula- | 


tion of the blood through the brain is an indiſpen- N 
ſable condition for them in all the more perfect | 


animals. This is proved by the familiar examples of 


fainting from ſudden or great loſſes of blood ; where, 


as ſoon as the motions of the heart can be perceived _ 


to ceaſe, conſciouſneſs, and all the other operations a 


attributed to the mind, diſappear; and When the 5 ; : 


. action of; the heart | is e 1 85 return 5} 
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 brangbing of the arteries: and veins, oeca- 
ns the blue. colour upon differ nt 


_—_ 


5 * - X 1 7 „ bs y 7 * 
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001 6a appears FIR the e difſeftion (lee 8 Set. v. Fe 


be this particular blue colour of the face, Ke. = 


ariſes from the preſence of the black blood in the 


- aller branches of the arteries and veins; A it is 2 | 


in further confirmed by the following remarkable, | 


eaſe in the Obſervationes Anatomicæ of Sandifort, 
af the authenticity of which I have abundant. con- 
firmation fr om living ee The e 1s TY 


> 


boy born in 1764. 1 5 
In the ſecond year oe 1 0 age | the hae of 1 his 


ſpace of a year, when a general þ 


and ſome livid ſpots were obſerved” on bis face, f 
which- increaſed: very much by (exerciſe; till ſoon 
5 after che whole face became blue on the ane 


exertion: of the body, and particularly the lips and 
Fangue, - i Tonrarde- the latter . of the year he 
” : Ferertted 


fior | parts of 
the ag 95 but een an, the 0 and 
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Gagen were obſerved to become blue 3 but this bine-⸗ . 
neſs often diſappeared, and returned again, dan e . 
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| perceived an Anxiety poke his brett : a8 com- | 
plained of a general coldneſs- of the body, which 
Was not relieved by the application of external heat, 
Blood- Lletting relieyed the anxiety in the breaſt: his 55 
blood was very black, and did not ſeparate properly 
into ſerum and craflamentum. In the third year he 
1 5 perceived. frequent palpitations of the 1 for : 
| which the cold bath and exerciſe were re ommendedz  *_ % | 
but they ſeemed to aggravate his complaints. Thelſe- - oj 
- .. ſymptoms continued Rationary until the roth year, _ | 
2 5 when they were conſiderably. increaſed, and he had 
a 8 of blood. „ oY 
e In the rith year he perceived ; an Cy in bis 
5 1 upon the ſlighteſt motion of the body, and | 
= he frequently-fainted : : the face alſo ſeemed to be A 1 
little ſwelled, and the blue colour was much in- 
5 ereaſed. At length his legs became cedematous, and 
if he died. On opening the thorax, it was found that 
the aoxta took. its origin from both the ventricles of 
. ene — half: of __ valyule ſemilunares 
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TI = 5 
and ventriele have ceafed to contract, theright 
auricle and ventricle oa fill expoſed to the 


action of thoſe means which naturally ex- 


eite them to contraction, and they continue to 
contratt for ſeveral minutes, and propel : the 
black blood into the pulmonary arteries: 
this occaſions an accumulation i in the pul- 
monary veſſels, and 3 livid colour on the 
lun gs: : but from the reſiſtance to the en- i 


trance of the blood into the pulmonary 
| arteries, and from the want of the ſynchro- 


nic aſſiſtance of the left ventricle, the con- 
tractions of the right become gradually) 
more feeble, until at len gth they ceaſe ; 

and the right auricle, beings loon after greatly 
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were extended over he right yentricle, and one na 
a halfover the left ventricle; ſo that half the quan- : , 
_ tity of blood which paſſed into the aorta was always , 
black, not having paſſed through the Jungs t to un- . 2 


dergo the alteration of colour.” 1 1 


Ta. Ae 
- diſtended OY blood, ceaſes to nen | 5 
alſo; Jet the gui of contraction Kill 


: remains. | „„ 
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| „ we bave 1 gs connexion at 
the yen ptoms, and the conſequent ceſſation 


0 of the heart, to the obſtruction of reſpira- 


E tion, as to cheir Proper cauſe. 5 It remains | 
only now to aſcertain the name of the diſ- - 
eaſe, and the lars it mould have in noſo- 
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: the 5 Wege of 8 1 . 
5 is a conſtant ſymptom of this. diſeaſe, it 
was firſt called Syncope (a): but, from 
„ ſome peculiarities afterwards obſerved, phy- 
. ficians e 1 to e it from 
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 Aſphyzia (a); and Wh name has been ge- 
nerally retained. But another difficulty 
aroſe about the place it ſhould have in no- OT Bu 
ſology; ; and, on account of the Peter 
pl its nature, it was s for ſome time excluded 
„„ 15 from every ſyſtem At length it appeafed 
os 5 probable, from ths - geil maſs of obſer- „„ 
vations and experiments, that the ö 5 
niſhed action of the heart and arteries was” 
from a morbid ſtate of the brain, been. 
ſiooned by the preſſure of ſome blood. In 
conſequence of this, the primary affeckion N 
was called Apoplexy, and the diminiſhed 5 
action of the heart only « A ſymptom; and 5 
| the diſcaſe was placed under the genus PE 
ooo Oo OS - 7, 
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Ta) beet. Deletis a vite indiciis, a acce- 5 5 
1 dente etiam ſuffocatione, mortis imaginem ita refert 
n ut meritò dubitetur, vitamne, an mortem prodivars 


fas fit—loft, ng H. D. Gaubii, LEES”, 


4 
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5 1 here it ſti 1ains (42). f. 8 5 
however, We are to unde the primary on 
* morbid affection. of the body as the diſeaſe 
itſelf (5), and all the conſequent: appear- 
ances. only as ſymptc ms ; this diſeaſe is in 
the blood, and conſiſts in the preſence of 
this black blood in the left fide of the heart 
and: arterial. Softem ; and the diminution of 
the action of the heart and arteries, and 
| the blue colour of the face, &c. &c. are 
, only. Hmptoms : 7 this diſeaſe, therefore, 
74 might with more propriety be named 
Melanæma (e), and claſſed, with others 


EY which have- ſome reſemblance to, it. = 


400 Synopts 2 Noſolog. Cullen. pag. 190. 
- (65 Status ille corporis humani viventis, quo fit, | 
ut actiones homini propria non poſſint e ad ; 
85 leges ſanitatis exerceri, Morbus dicitur. e 
: - _ Taft, Pathol. . D. Ganhll., 
00 Ka alla, dee ee, e 
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It $: e is no "RY LS lere, nor any 1 
mary © Neurofis,” and as the alteration of 


colour in the ſkin is a conſtant ſymptom, 


Would it not be more conſiſtent with the 
principles of noſological arrangement to 
place it in the claſs Cachexia; and order 
Impetigo? And fince there is no genus for 
theſe diſeaſes, may we not a one e wich 


with this name and definition „ 75 17 . 5 14 


MTANAMA, „ 
„ 
| impedita ngdinis venoſi in 1 con- . 


3 cujus igna, Syncope, et Avor cutis. 55 


Ad this . would afford an bahnen 


not 8 FE a permaneßt © elle place: - - 5 


for it is a natural conſequence of theſe ex- 
periments, that the diſeaſes which are 
e on BY: hanging (s), oy rating | 
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(e) 11 is ſome what b eie that the 3 7 
: of Prallitionere fill aro the death, which 
e bollous 


| immediately, nor often for ſeveral hours, and even > 
5 afterward, 5 1. eo gd op 


* 97 3 5 


be therefore placed, in the fame family (2): 


but, as name and arrangement are only of 85 
ſecondary importance, when the nature of 5 
e rhaps be _” i 


a aſs: is eee it er 5 
a | more 


44] 
1 4 : fy 
1 
{ 
; 
72 
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belesen, 5 be Pease By e on . 5 
the brain; notwithſtanding the number of facts in 
danger which ſhow, that a prefſure on the brain, . 

. much greater than could be ſuppoſed to ariſe from | 
Sj any quantity of blood accumulated there by hang- | 


ing, will not diminiſh the contractions of the e 


"@) Perhaps 3 in \ this manner; 7 2 


5 9 
| Melanzma * Submerſione, 1 


— 


—— 


A Suſpenſione, „ Et 


. ab Infpiratione Aeris fixi, 5 | 
. ab Inſpiratione Aeris pblogifticati . 
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1x j or -phogiticared air, are all ne] - 
1 this black blood going into „ 
unchan ged by reſpiration ; and they ſhould 
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more agreeable to FEARS, prej es 10 re- 
Ho tain the accuſtomed title Aſphyxia, and to 
: arrange it as 4 ſymptomatic Syncope, with 
| ſomething added to expreſs. the e | 
. affection: VVV 


N 1 5 We 
| Afbyxia 4 eee wenoſo in auriculan 
et ventriculum alte, tranſounte. | 1910 

N. 


- Theſe, however, | are only propoſals for che 5 
| conſideration of Noſologiſts, which we wills | | 
in * leave to their future determination. es 


7 * 
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SECTION. . 75 


25 VE TE the Conditiom of the 85% in 
9 : _ this D- hſecgſe, and the Means of finguiſh- 2, 


or it 42257 Death 1 7 Fe 


| Or. — bodies . are 1 two 3 5 
. conditions, Life and Death; and ſince by | 
| death: we underſtand the privation of life, 
; there can be no intermediate ſtate between | 
| them. Of the body in this diſcaſe, we 


can ſay with propriety only, that it is alive, 


or that it is dead. If it were really dead, 
it would neceſſarily follow, that the means, 


which are employed to recover it, in the 


- different experiments of the Four th Section, 
. muſt be ſuppoſed to communicate lite 20” 


"vu matter, | which is impoſſible ; rae - 
S „„ "body — 
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8 ine 100. 15 5 
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5 body i is ; therefore * but with a degree 5 
cee lite leſs perfect than 3 in the ordinary ſtate - 
of health; and ſince a difference i in degree ' 
does not occaſion an alteration i in kind (a), 1 
the body muſt ſtill retain that principle 
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which is the immediate cauſe of all the = 
7 functions, , that are performed i in health (9); 
only it is not now excited to action; hoſe . a 


— —2a—üU— nee 


the external concomitant circumſtances, | 


8 — nnn Los Rs WELL LI nee - 
2 I i i - - 8 E or en N — 
> 


which operated upon it in health, are re- if 
moved. Theſe external circumſtances are, 


VF beat and reſpiration, F oy >, 


© Majus aut minus non yariat ſpeciem., ., 


8 CO! Hence it appears, that there i is a ſtriking i im- 


„ propriety in the terms, which are commonly em- 
© ployed to expreſs the ſtate of the body in this /diſcaſe, 
„„ ol ſuſpended life,” © fu ſpented animation,” &e. and. 
2k theſe terms ought to be laid afide ; becauſe they lead 
mankind to believe themſelves capable of reanimating © 


or reſi ſcitating | a clas A when ey only cure 4 
diſcaſe. C 


: 
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Et 101 1 5 
OY erin: the ſeat of chis principle , 


ve inquire into the effects of the- Privation Ds 


of 1 185 and Er on the FILE 3 5 


wy is ORR known, : that a anal mi- 


nution of the ordinary temperature of the : | 
body will not occaſion a ſuſpenſion of any 


of its functions: but it is alſo known, that | 
8 conſiderable diminution of the ordinary . 


? temperature of the body will occaſion a a 


| tions (a). A ce 


ſuſpenſion of the greater part of its func- 
| rtain degree of heat, there- 
fore, in living bodies i is indiſpenſably neceſ- = 
| fary to keep up the functions of health. 
But although the heat be :ndifpentably” ne- 
8 ceſſary, it is not in itſelf ſufficient to keep 
— up theſe functior without reſpiration: for 
= heat be == to the livin 8 ol when 
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- * (4) Flora Siberica, prefat. p. 2. 
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the different gil Sens are aſpended, . | 


of them will be recovered, until the re- 


ſpiration be eſtabliſhed ; and the reſpira- 5 


tion is not always eſtabliſhed l in this ſtate, 


in conſequence c of the application of heat, ; 
but often requires artificial aſſiſtance (a). 
(See the Experiments with the n = 


ee in he: 1 NE Section. ” 


E " 
+ 7 


Sites, Abou 40 ribs: of "Oy in FF 
living body is not in itſelf ſufficient to keep - 


up the different funQtions: without reſpira- 


Ms the heat ouſt not be OO as the 
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(e) No one can deny that the reſpiration is ſome- 


times eſtabliſhed in this ſtate, in conſequence of the 155 
5 application of heat. Reaumur mentions a'taſe of Evo 
this diſeaſe, where a perſon was recovered, only by 
i being expoſed to the rays of the ſun: and Nature | 


ſeems to employ the ſame means to recover the ; 
AE 


| hybernating animals from their 1 a 1 7 . 
1 98 to chis diſeaſe. 0 „ 


' whole 


* 
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LE. K 103 
; . cauſe of "the continuance of theſe - : 
| functions, but rather as putting the bod 7 


in a condition to produce them, when the 


effects of reſſ piration are exerted upon it. | 
And hence, when the natural temperature | 


is conſiderably diminiſhed in this diſeaſe, - 


the body is deprived of a condition indif= 
penſably neceſſary to favour the operation : 
of reſpiration in reſtoring 5 e af 5 
eee, e 
; Pk rom 5 want i reſpiration che heart 
3 : date to contract; becauſe the blood, which 
paſſes through the hungs, is an inſufficient 
ſtimulus to it; and the heart ceaſing to 


Y contract, all the other functions are ſuf- 


8 pended. But if the temperature and reſpi- 
_ ration be reſtored - to the body foon after | 
: the ceſſation of the heart, the natural con- 
tractions will be renewed, and all the other 
functions recovered. 7 And aa the con- 


\ 


_ 15 104 1 
LT TITER are renewed by the 8 * 
the ordinary ſtimulus, the heart retains = : 
ÿßö;5 principle (o), which i is. the immediate cauſe 
1 -7.3 Fu contractions, even a all the other 
1 5 | Funions a are Free, „ 0 5 


x 8 

. - : | But a we e attempt | to a the tempes, 

| „ agture.and: reſpiration. to the body a con- 

| | fiderable time after the ceſſation of the 

| 3 „ heart, its contractions will not/be renewed, | 

nor will any of the functions be recovered: 

| 0 and when the. contractions are not renewed 

| : Es 2 5 by the application of the ordinary ftioulus, 
„ heart has loſt that principle, which is 
„ the immediate cauſe of . its OO 


5 gud. we : have no means of e it. 


. 


ken theſe 605 it is s rien, I 4 55 That. 


| | 295 1 

f life in all the. more perfect . 
1 2dly, That the contraction (a). of the heart 
with the ordinary ſtimulus i is the only mark 
of the preſence of this principle; and when 
1 the heart contracts under theſe circum- 
ſtances, the body is alive; but when it does 


2 not contract under theſe circumſtances, the 


body i is dead: Life i in the more perfect ani- 
mals may therefore be defined, The faculty | 


of propelling. the e through the Circus 


ene e no 


5 8 tbe fo ETA 40 an ani- 5 


c 1 are ſuddenly ſuſpended, and the body 
puts on the appearance of death, it is al- 
ways in our power to determine whether it 


- be really dead, by reſtoring che temperature, „ 8 
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. will be neceſſary to reads their applica= _ : 


; ; Ed SEAM ag % 
ö 5 5 0, 1 » 


and by inflating the lungs with proper air. 
But, to render the deciſion complete, — Þ 


tion by a particular attention to the ſtate 
* the lungs, and to the immediate object . 1 
of reſpiration. | "Ine ſhall be conſidered 
in the next Section, VVV 5 | . 
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SECTION. vi. 


* 4 determine fhe 3 Mea eans of ene . i 


HE means oft curing: this date are 8 
much anticipated i in different parts of this 
Eſſay, that nothing remains to be added 5 
bere, but a few obſervations on the manner 
ef oe —_ e of chem. = 


o recover the 0 (pended ab nn we 
muſt renew the contractions of the heart; 
| (ſee Section the Fourth; 3). and this can be 
done by reſtoring to the body its heat and | 
3 : 1 1 25 9 * 


| 


wes: every. . e of this Aileale, = 


"he To _ in mh cure is to excite the . | 


Contractions = 


fat 


18 contractions es the heart; and the only */ 
means neceſſary to be employed are the 
application of heat to the body, and air to 


the lungs: but as the operation of theſe 


powers will be more or leſs effectual, in 
proportion as they are regulated by a regard 
to the circumſtances of the body, it vin 
be neceſſary to deliver ſome particular diree- 


tions for the e of” them. 


Tf 
li 


. we attend a ae in this e 


1 the firſt buſineſs i is to examine the tempera- 
ture of the body, and, if i it be conſiderably 
below 985, to order che application of heat: b 
but, ſince the ſcale of heat i is ſo. very exten z 
- five, it is neceſſary to determine the degrees 
. of 1 it beſt calculated to ae wo reco- 9 


Ati is TPO known: Gain ſeveral ami b 
lar _—_ that: whilſt _ circulation of the : 


— 


0 | 


5 


1] 


blood continues, the temperature off the | 
body may be raiſed many degrees above the 
natural ſtandard without deſtroying the z 
principle of life: but it appears on the 
other hand, from the reſult of many at- 
9 tempts to recover the hybernating animals 
from their torpor, that when the circula- = 
tion of the blood has ceaſed, and the tem- ” 
Op perature of the body is reduced near the my 
freezing point, if heat be applied cither very | 
i ſuddenly, or in a very high degree, the prin- 175 
ciple of life is ſoon deſtroyed ; whereas, af | 
it be applied gradually, and in a very low : 
degree, to the ſame animals in the ſame 
1 5 circumſtances, the principle of life is often — 
excited to action, and 257 functions are foon 1 
reſtored. hs | 


; The effodts of hat TE are ex- 
tremely different in different ſtates of health 

Re” __— diſeaſe ; ; and the greateſt caution % 

| „ | | requited 5 


„ | 
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te 


e in ardaeing any inference” from 
analogy to regulate the e of it as 


3 e et op 1 


pi "a the condition of the body in 5 
this diſeaſe 1 is nearly the fame as in the ſtate 
of torpor, and ſince the progreſſion of * 
| b 


recovery 1s alſo the ſame; 3 it can ſcarcely 


7 unſafe to conclude, that heat will produce 
| 9 0 ſame e on 1 5 e in this „ 5 


2 


„ 15 . the WT chen moſt effec- 
tually, the application of heat ſhould be 
5 conducted on the ſame plan, which Nature 

has pointed out for the torpid animals. It 
ſhould be applied very gradually and uni- SE 
formly; and it may be 18 to 1 7 but 


not further than I oo. 


When ha 1 Is | lt” en i 1 


and he heat of = interior 0 about 98, 5 


we 


6 


4 


=, 


#4 


* 


5 we directo our attention to the Gare of the 


| thorax; and if the atient. make no at- . 
tempt to inſpi e, we proceed. to inflate the 
In with Aire | 


| When, a 1 is in . the object 5 
af reſj piration is to change the quality: of 
the blood: paſſing through the pulmonary. 5 


veſſels, and to fit it to excite the contrac- 2105 


tion of the left ventricle of the heart: 45 but, 5 


in this diſeaſe the pulmonary veins, the 


ſinus venoſus, nd auricle, contain a quan- 
tity of blood, which has paſſed through the 
Ia ngs without undergoing this nere 
chan ge: the firſt object therefore in in- 
flating the lungs, is to change the quality 


of the blood in the trunks of the pulmo- 
nary veins, ſinus venoſus, and auricle, to fit 
it for exciting their contractions. This 

"muſt be done by introducing the air ſo deep 
into the lungs, that it may exert a e 
: action on the blood i in t theſe cayvities. N 


/ 


| F | 
PF Py g 8 8 0 : 2 . Or. 


f 
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3 


. into them from the finaller veſſcls: | . 


. Upwards of 100 cubic inches of mar into 5 


the Tunes of a an adult: at each inflation (a). 
. -. and 


* 112 N 


For this purple A) great quantity 4 hg 
"met be introduced at each inflation; 3 for if 
only 12 cubic inches: be injected at a time, 


this ſmall quantity will oceu wy the larger 
branches of the trachea, and conſequentlß 
only a ſmall number of the pulmonary veſ- 
ſels will be expoſed to its action: but if a 
much greater quantity of air be forced in i 
each time, ſome of it will paſs into all the 
more remote cells; and when they are ii. 
_ uniformly diſtended, the pulmonary Weins, 


the ſinus venoſus, and left auricle, will be j 
- pet as much as poſſible to its action, ; 
and ſome of the altered blood may þe forced | 


i 


. * 8 


"Os . account: we at; ede 
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1 This Ae en is „ confirmed 3 the 


” circumſtances of ſpontaneous recoveries from an 
vrdinary Syncope: che firſt e 18 9 


YET! 1 785 


| 


"= 113 1 5 1 
| is ory it t be carefully drawn out again | 
before more be introduced. 


4 f 


Y * 6 4 8 4) , 1 


But one e difficulty gill remains: 1 | x 
- ann: A; quantity of water. -infinuated 5 
into the ſmall branches, of the trachea, and — 
into the air-cells 35 (ſee the Second Section; 5 
and if the lungs be inflated in this ſtate, - 
the water will occupy thoſe places where — 
the freſh air is principally. required : mad :. 20 
although the lungs be inflated with the 1 
| utmoſt care and. attention, it may be ime. 
: poffible, on this account, to apply the freſh - Bog 
1 air, ſufficiently near the Linus venoſus and — EY 
. 5 left auricle, to change che quality of ths! : | |. - 
| blood they contain(s): in all caſes, there. 
fore, where the quantity of water is con- 
7 „ e . 
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8 5 1 think 1 POR deb hab opinion a wende a | 
times in young Rinnen, where the lungs contained ; 
| 2 conſiderable quantity of froth after ſubmerſion: 3 
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of the pump, as to exhaut 


it; 214. 11 1 0 

Adavable, we 1 1 remove orte er it, FO 
the air is introduced. Sometimes a ſms 
portion of it will paſs out by its own gra- 
Ld when the head is reclined ; and Kill 
perhaps be taken away by an 


N > 


Fe or thi; «ang 1 rpc hs intro | 


= vent ABCDE., aa AB 


contains 


- 2 1 . 
= * 5 ' = ENS 
> LI $ * $ \ 8 > 
. c . 185 — ” * * 
WE 2 1 > CA EI SIO: 93 4 g 8 2 US ROE. ” WT 3 
3 i ; 7 — 


4 1 inflated 1 y in hls 1 ths OF. of 


the blood in the ſinus venoſus and left auricle was 


not apparently changed, and the heart did not renew 
its contractions, although it ſtill retained the faculty | 


of contraction. Some fimilar caſes are mentioned, 
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t the lungs of a 
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by the Dutch writers, in he human ſubje& — 


W = | ſubmerſion. The perſons inſpired ſeveral times of 
__,, themſelves, but {till they did not recover; and this 


failure may e be > Aceounted for Oy ſame | 
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municates with the atmoſphere by the dal | 
: circular opening. 4. The piſton DE is of 85 : 


ity of thefinall be 8 
dne of the atrial paſſages, and the others 


FN wor 1 am 8 ich this infrument by Dr. 
” Nooth, a Gentleman diſtinguiſhed as much for libe- 
rality as genius, to whom the Arts are indebted for : 

feveral valuable inventions, which”: are * 


EL 116 4: — 


$ 1e eubie inehes of 


air 1 a com- 


and lined with A ſoft ſubſtance at 


- the bottom E, ſo as to be air-tight. The 


| two openings 
_ eſcape, when the piſten is drawn higher 


* 4 are to allow the air to 


than the circular opening 4. The tube G 


| is for the attachment of A ſmaller one, to : 


d- into the noſe, 8 or dae . 
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; arrribured to others, 5 „ 
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be inſerted into 


_ - eſcapes into the atmoſphere. | | 
we draw up the piſton a ſecond time, While 


properly ſhut. ö g dre 
and the orifice” a | Cloſed with the fin ber, 
we preſs down the piſton, and force the 


| contents of the cylinder into the lungs. 


A few ſeconds after, we draw up the piſton, 
and the air Paſſes, from the lungs into the 
cylinder again. Then we remove the . 


from the orifice a, preſs down the piſton, : 


and the greater part of this e air 


He the orifice 4 continues open, and a volume 
5 of freſh air enters into the cylinder, which 
may be forced into the lungs in the fame | 

| manner. e es i 6 Ts „ 


But Cos it is neceſſary to extract water 


from the lungs before the inflation, we. be- 
; gin the proceſs with the piſton down; and 


75 when the ſmall tube is inſerted, as before, = 


we draw UP: the . until the lower 2 
3 „5 E i is 


After this, 
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1 
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23 


[ml 


Bi is 1 to the a 4. TW water 
will then riſe up from the lungs i into the 
fauces, or cylinder. If the water riſe into 
the cylinder, it may be evacuated by de- 


8 taching the tube Cc from i its. connexion \ with. 2 
the ſmaller tube: and this may be repeated | 2 
once or twice; but always with great cau- 
tion, leſt the pulmonary veſſels be injured. 
Then we proceed to inflate the. e in the | 


APO e EN ed (2). 
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(a) Other machines hays been lately propoſed te to. - 


25 inflate the lungs. in this diſeaſe, and particularly 5 
one by Mr. Kite of Graveſend, and another by | 
Mr. Hurlock of St. Paul's Church-yard ; two fur- _ 
geons of conſiderable eminence and reſpectability. 

I haye not yet employed theſe machines on animals, 


but am informed, that they are extremely well cal- 


culated. for the purpoſe. It appears, however, that 
5 they are encumbered with valves; and in the choice | 
of an inftrument for a buſineſs of this kind, which 
is en truſted to the awkward and; RO - 


ms. „„ part 


hs. 
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the inflations be continued el and 
y for ſeveral minutes in this: manner, 
- c of the Hkart will be) gra- 


1 
a” 


„ and the other. functions 


will ſoon return, — other i incon- 1 


lt and ſterterous 


venienee chan a di 


ER ariſes 


from ſome water ſtill remaining in the lungs, 


Which id os Ee mp = 


7 5 s ke dephlogiticated ai | air . 
can. 0 nee to icht the lange. it 
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VVV NED EP 115 
bart of. A PRA 3 Sa be diſpoſed, to piokiy * 
moſt ſimple, where there are neither yalves, nor ſtop- 
| cocks, and where the quantity of air to be injeQed = 
is clearly meaſured: but the vale « of theſe different 
zuſtroments muſt be derermihed by kuture 1 808 
rience. %% 5 


ſpiration „which often continues | ſhort 0 
time e his Ince 
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l 4 br this dion by different e 5 

5 5 and many of them are ſaid to have been 
5 employed with fucceſs; but W i 1 
ſtances of their application; and che pro- 
1 greſſive changes in the body, are not mi- 
1 nutely detailed, nothing can yet be faid to 
5 be determined in favour of their particular | 8 | 

| efficacy. If indeed we were to judge of 

1 them from the hiſtory of their introduction, 5 
"or from their ordinary operation on living . 
bodies, little aflſtance would * en 8 


„ ne 3 5 
| Goal be 8 preferred to atme pheri 
1 have employed it in ſeveral inſt 


15 in 2 ſmaller" animals, and the recovery 
Was commonly more expeditious than Where 
atmoſpheric air was uſed; but I have not 
yet been able to recover an animal with 5 
dephlogiſticated air, where Oy” e eh 5 
| "Wag had: hea Suede, A Ge: 
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notion 115 the nature of the cat (a); others, 
from a miſtaken. opinion ef the principal 8 


feat of life (5); and ſome, from an ignorance 


of the moſt; effectual means to ſolicit the 
principle of life into action (e): an- 
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(e Bleeding, ibis, na ſuccuſſion. See Me- | 
moires ſur les Noyés, &c. par Mon. Zul. Neder- 5 
I Boeken, April 1758. Dlſertario d. u- 2 


00. The application of different ſubſtances. to the : 


| Kin, the. ſtomach, the inteſtines, the parts of gene 


ration, the noſe, the fauces, the extremities of the 


| finger rs, Kc. Di 3 de 1 Martis is ae, E 


tut. Jacob Gunimer., 8 1 *y 4 Þ 155 5 


"Xe ** The e of bEtrcleyj at al | 


f latile alkali, tobacco, efſential oils, and all the . 7 
and ſtimulating ſubſtances. Shrek wks | 
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Tw * 
of We appear fitted" to excite the bt 

contractions of my heart by dire t agency: 

but ſince they are now introduced into i 

practice on the authority of ſeveral learned 

_ ſocieties, exper iment ught lecide 
>a their np . | 2 e RCTS 
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8 hls caſes recorded: of WEI ſuccelsful 5 
application the bodies were warmed: now ; 
it has been ſhown in the Sixth Section, 


: that the preſence of heat alone is often ſuf- 


i | ficient to produce 4 recovery; 3 and there= ” 
ore, whilſt the remedies are applied under 

tele eireumſtances, the ſucceſs cannot with 15 
0 propriety be attributed to their operation: : 

' and if they be applied when the tempera- 

- ture of the body is ſo low, that warnith | 


cannot be ſuppoſed to contribute to the 5 


— recovery, it is known from experiment, ; 
that no ſenſible change will be produced: 
the concurrence of My is e neceſ- 


= to their ſucceſs. i DUO HOLD en 


Sal, however, it may hat ; ſap 
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. 5 theſe bot in „ 88. 


N candle al eee . 
. 9 as follows. The organs 5 „ 
2xn frſt to move, two or three. | 1 
dbiollowed z the contractions of the heart were 5 
1 ually renewed, and then the other func bi bs 
„„ tions followed. , eee eee 5 : 0 
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In theſs caſes pr; that theſe. ; 

dies were not often 

and even when they were ſo, Ae 1 

5 ; 1 functions did ; not return until reſpira- | 
„ Bam: the concurrence of reſpiration 


. be eee chat they: entirely, 
ecaſionee 4 dhe rec * 


pe on . organs of. edſpntion;s by. 


_ exciting. them to action, by producing an 


"the. ſu 


only be Gi that pc trac dos, 


; by indirect means, eee be ow done 


heſitate 


rae 


ſpiration, and applying to the heart ita 
aur! e ; thus 3 it to con- 


| mended : ae; ben w we e not Ay 5 
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heſitate. i in eh a remedy Which can 5 
be applied dir, aly,. and. wh ich o operates with 
certainty ng) expedition, to one that is 
e ae t, and uncertain. „ 

115 buntes indeed, 4 then means: 13 

artificial inflation cannot be immec lately 
procured, theſe remedies may be an 
for the moment; but every perſon ought to 
a appriſed of: their inſufficiency, and of 

the neceſſity of employing artificial infa- 
tion, even . _ e „ 
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1 ] 8 a caſe, 1 the ordi- . . 
nary remedies had been employed an hour | T 
without any ſenſible effect, and yet by in- 


DO 


flating the lungs the patient was quickly 1 9 


ne ie: and I hang: often. Omen: 5 
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ſmaller dials recovered by in Kati, „ 


8 che other remedies had failed.” 
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N gen pg 8 W figs) and con- 


clufions, ſome Practitioners may be fill 


: diſpoſed to think with the ancients. With 


ſuch, authority will be more powerful than 


( 


80 opus He mihi, unte experientis 
on ener, compertiſſimum eſt: experi- 
t entid, inquam, optimd duce; et magiſtrl, 
> whe ad eujus leges et normam niſi exerceatur 
4 Medicina, eam prorſus exulare ſatius eſſet: 


; = luditur enim (quod aiunt), de corio hu- 


FS * morborum hiſtoriam, nec methodum 


7 5 medendi 


5 argument; yet, ſince thoſe who will not be - 
ſhaken by the labour of youth, may ſome= 
times yield to the judgement of age, we 
- ſhall venture to addreſs them in the lan- 1 
guage 5 the candid e 


Ry 10 mano plus ſatis, cum hinc empirici, ne- 


« freti; iſthine Sciolorum yaniflimi. { 
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